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LOAVES FROM CANADIAN AND INDIAN WHEATS 



P USA 12. 

■ .BY ■ ■ ■ ■ 

ALBERT HOWARD, CJ.E., M.A., 

Imperial Economic Botanist^ 

AND 

GABRIELLE L. C. HOWARD, M.A., 

Personal Assistant to the Imperial Economic Botanist. 

Up to the year 1908, it was generally believed in the wheat 
trade that India coidd only produce wheats of relatively poor grain 
quality. This conclusion was a natural one, and was based on 
a long practical experience of the wheats exported from the country. 
In 1908 and succeeding years, a large number of Indian wheats 
were sent to England for complete milling and baldng tests, the 
work being undertaken by Mr. A. E. Humphries, a former 
President of the Incorporated National Association of British and 
Irish Millers. These samples included many of the wheats of 
Northern and Central India as well as a large number of new varieties 
obtained at Pusa by selection and hybridization. The reports* on 
the behaviour of these kinds in the mill and bakehouse showed 
that, as far as the wheats of Northern and Central India are con- 
cerned, the current ideas as to the lack of quality in the Indian 
wheats of commerce were amply justified. 

Many of the Pusa varieties, however, behaved quite differently 
and proved to be free milling and to yield flour and loaves of the 
same class as those produced from the strongest North American 
grades. The relation of the Pusa varieties to Manitoba wheat on 
the one hand, and to the present Indian wheats of commerce on the 
other, will be evident on referring to the Plate opposite. 

i Howard and Howard, Bulletins 24^ 27, and ^0, Agr^ Besearch Institute^ Pusa, 1808, 1910, 
and 1911. 
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All these high quality >vh.gats were originally obtained either 
by selection or hybridization among the large collections of Tnrl i an 
wheats made at Pusa in 1905 and subsequent years. Some of the 
best were found occurring naturally and in large proportion am ong 
the wheats commonly cultivated in North Bihar, but in these oases 
high grain quality was associated with low yielding power and poor 
straw. It is probably on account of their poor cropping power 
that these North Bihar wheats have not spread to other tracts in 
India. Nothing approaching high grain quality, however, was 
discovered in Central or in Northern India, although the wheats 
of the Punjab^ were for the most part grown in pure culture at 
Lyallpur and afterwards thoroughly tested in England. 

After the discovery of the fact that wheats with high grain 
quality existed in India, the aim of the selection and hybridization 
work at Pusa was to unite these qualities with yielding power, 
strong straw, rust-resistance and the capacity to ripen quickly 
with the minimum amount of soil moisture. On account of the 
trade preference for a white wheat, it was necessary to combine 
all the above desirable qualities in a white rather than in a red 
Variety. Further, in the work of replacing the existing crop by 
an improved variety it would be an obvious advantage if the new 
wheats possessed some easily recognisable field character, such as 
colour of chaff, which would readily differentiate them from the 
crop as ordinarily grown by the people. 

In one important respect the problem was greatly simplified. 
As is well known, wheat is an important food grain in India, and 
of the 8 , 000,000 tons produced annually about 90 per cent, is con- 
sumed in the country, the remainder being exported to Europe. 
Any improvement in the grain itself, to be of importance, must 
therefore satisfy both the Indian consumer and also the Home miller. 
It is fortunate that the class of wheat most liked by the people for 
food is that which is worth the most money on the Home markets. 
This is a most important point and one which caimot be emphasized 
too^ strongly. On many occasions, the Pusa wheats along with 

, . - HowatUand Hoii^ard, Mifm. of the Dept, of Agr. in India (Dot. Series), Vol. II, No. 
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ordinary samples have been shown to cultivators, and they invari- 
ably prefer for their own food the kinds which have done best in 
the milling and baking tests in England. A number of landholders 
and educated Indians have eaten these new wheats and are loud 
in their praises of the superiority of these types over those which 
can be purchased in the Indian market. Every year at Pusa there 
is a great demand for any surplus wheat from the Botanical area, 
while at the Dhcli and Bowarrah estates, where the new varieties 
are grown for seed on a large scale, a well marked preference for 
these wheats was at once shown by the people round about. At 
Bholi, the factory servants asked to be paid in wheat instead of 

in money. 

The problem of producing wheats, characterized by high gram 
quahty, high yield, improved straw, rust-resistance, and the power 
to ripen wh;hin the available growth period was eventually solved 
at Pusa. A number of wheats were produced, which, under ex- 
periment station cultivation, satisfied these conditions and were 
all that could be desired. At first sight, it might be thought that 
the whole matter was now settled and all that remained was to 
devise suitable methods of seed distribution. This, however, was 
by no means the case, and the present opportunity is taken of point- 
ino' out a verv serious pitfall in variety trials carried ouu at 
ex^ment stations in India. This apphes, in all probability, to 
other crops besides wheat and is likely to be of general interest. 
The agricultural conditions at a well-conducted experiment station 
are somewhat different from those which obtain among the ryots 
in the surrounding districts. The improved cultivation of the 
soil at an experiment station results in a greater supply of soil 
moisture for the wheat crop than is available in the average ryot’s 
holding. It is likely, therefore, that a variety of wheat grown under 
the two sets of conditions will behave quite differently. This is 
found to be the case particularly if the maximum possible yield 
is dedred at the experiment station. To obtain this maximum 
yield, the variety must be a late one so as to utilize to the utmos 
L available growth period and the ample supply of soil moistme 
Under experiment station conditions, it is easily possible, with d 

j/.-, "• 
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attention to cultivation, moisture conservation, and choice of soil 
to grow upwards of thirty maunds of wheat to the acre. If, how- 
ever, these high-yielding varieties are grown by the cultivators 
quite different results are obtained. With defective preliminary 
cultivation and insufficient soil moisture, these late potentially 
high-yielding wheats do not reach maturity before the onset of the 
hot weather has begun to diminish the moisture in the soil. The 
result is a low yield, often of rather poorly filled grain. The ex- 
periment station results are thus reversed. Our experience at Pusa 
has shown that it is a good rule to avoid all high-yielding varieties 
with any tendency to lateness, and to confine attention to those sorts 
which ripen well within the available growth period. Such sorts, 
when grown under cultivators’ conditions, have a margin of safety 
with which to meet the accidents of season. Experiment station 
results, therefore, must b^ used with caution, and considerable judg- 
ment is required in interpreting them. The highest yielding sorts 
are always apt to prove disappointing and the date of ripening and 
the appearance of the sample are perhaps more significant than the 
weight of the crop. These considerations explain the failure of 
Muzaffarnagar wheat among the cultivators in some tracts in the 
United Provinces and also that of Punjab Type 9 in the Punjab. 
It is true that both these varieties are capable of yielding heavily 
when the season is very favourable, if the supply of irrigation water 
is abundant and if the moisture-retaining capacity of the soil is 
all that can be desired. Such conditions for the wheat crop are 
the exception rather than the rule. It will be found that it is that 
variety, which on the average does well, and in years of short moisture 
stands out from the rest, and will be the one to select for general 
seed distribution. 

The next subject investigated was the effect of environment 
on grain quality, an undertaking carried out in collaboration with 
Mr. H. M. Leake, the results of which have been published.* Briefly 
stated, it was found that in all the wheat-growing tracts of India, 
including the canal-irrigated tracts of the Punjab and the black 

1 Howard, Leake & Howard, Mem. 2)ej>t. of Agr, in. India (Bot. Series}, Vol. Ill, 
No, 4, 1910, and Vol. V, No. 3, 1913. 
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soils of the Peninsula, the quality of the Pusa wheats was main- 
tained. In the case of Pusa 12, the milling and baking results 
obtained with the samples from the Indus Valley and the black soil 
areas were better than those given by the Pusa sample and those 
from other stations on the Gangetic alluvium. Canal irrigation 
was found to have no harmful effect on the grain quality, and in 
the case of Pusa 12 grown at fourteen stations all over India in 1912, 
the best loaves were given by the wheat from Lyallpur. The loaf 
produced from the Gurdaspur sample in that year is shown in 
Plate 1. 

During the progress of the environment experiments, a number 
of the Pusa wheats were grown in most of the wheat-growing tracts 
of India by the cultivators themselves. Practically all the varieties 
tried did well in Bihar, the United Provinces, and in Central India- 
One variety (Pusa 12), however, gave equally good results in 
the Punjab, the United Provinces, South Bihar, and the Central 
Provinces, and proved itself to be the best wheat for India as a 
whole, both as regards yield and quahty. The results of the tria s 
of Pusa 12 in the Punjab in 1914 are referred to by the Director of 
Agriculture as follows ^ 

“ A special leaflet is being issued regarding Pusa 12, which 
has done well in the Punjab ” (Punjab Agricultural Notes, Piomer, 
June 13th, 1914). 

In the United Provinces the results with Pusa 12 are thus 
summed up by the Director of Agriculture in Umt^ Pro- 
Vinces Agricultural Notes for April,” in the Pmweerof May 16th 

last : — 

“ This year a few selected Pusa wheats, which had done well 
at Cawnpore, were distributed in difierent parts of the Pro^unoes, 
mainly in Oudh. Crop-cutting experiments were carried out to 
determine the yield in the cultivators’ fields. The reports now to 
hand show that one of these, No. 12, has done uniformly well under 
diverse climatic conditions, equally favourable reports being 
received from Benares and Saharanpur. One of its most attractive 
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features is tliat it requires comparatively little irrigation and is 
therefore suited to the well-irrigated tracts. Some of the Co-opera- 
tive Societies, whose members have grown it with success, are 
arranging to put it down on a large scale next year.” 

in Bihar, Pusa 12 is being distributed by the Agricultural 
Department in the south of the Province, while in North Bihar a 
large consignment of this wheat grown on the Belsund indigo estate 
was sold in April last to the Calcutta mills at a premium of four 
annas a maund over local wheat. 

In the Central Provinces, the Pusa wheats have been tested 
for some years in the Eastern Circle both on the Government Farms 
and also by the cultivators. Mr. Clouston, the Deputy Director 
of Agriculture, in a letter dated April 7th, 1914, describes the result 
of these trials as follows 


“We have decided now to grow Pusa 12 under the Ramtek 
Tank. We have given out seed for the last two years and the 
cultivators were well pleased with the outturns they got from -it. It 
is a fairly early wheat and is therefore suitable for areas not com- 
manded by ii*rigation. As an irrigated wheat it yields very well. 

It has done well at Raipur too ; we intend to distribute all the 
seed we have available on the Raipur Farm to w^heat -growers in the 
Chhattisgarh Division. ! 

Distribution of this variety will be taken in hand in earnest 
this year. I wanted to make sure that it was without doubt the 
best of those I have under trial before booming it.’' 

The result of the trials of this wheat by the cultivators in 
most of the wheat-growing tracts of India leaves no doubt that 
this variety is eminently suitable for growth practically all over 
India. Pusa 12 has another advantage in addition to its yielding 
power and quality, namely, its characteristic appearance in the 
field which distinguishes it at once from the country wheats. 
The beardless ears are long, with shining red chaff, and the 
straw is quite different in tint from that of most Indian 
wheats. Its appearance in the field and the large elongated 
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grain enable this variety to be instantly distinguished. In 
any scheme of seed distribution, which aims at replacing the 
existing wheats by a new kind, it is a great advantage if the im 
proved variety can easily be recognized in the field and in the 
market. 

The results of the trials of Pusa 12 show that the time has come 
for the establishment of an improved grade of white wheat over a 
large area of the wheat-growing tracts of India. While the various 
existing seed distribution schemes with this wheat are being 
developed by the Agricultural Department, and while the amount 
of surplus seed of this variety for trade purposes is being multip e , 
another side of the matter must be kept in view. The wheat must 
be brought to the notice of the Home millers in the form of one or 
two experimental shipments so that they may have an opportumty 
of getting first-hand experience of its quahties and behaviour. 
This is essential if this variety is to realize quickly its full value on 
■the market. As is well known, wheats are bought largely on 
appearance and reputation. Indian wheats are known to possess 
poor quality, so that this reputation has to be overcome before an 
improved Indian grade can fetch its proper price. One or two ship- 
ments of the new wheat placed on the various markets and brought 
to the notice of the trade will obviously be the best means of con- 
vincing all concerned that an improved grade has really been ob- 
tained. By the time these prehminary shipments have been made, 
there should be sufiicient Pusa 12 wheat in India for the shippers to 
begin to supply the demand. After this, the future development o 
the trade will depend onthe efficient organization of the seed supply, 
a matter which can be left to the various Circle officers^ in the 
wheat tracts. In order to obtain the seed for the preliminary 
shipments, it has been arranged to concentrate the bulk o 
the seed of Pusa 12 raised on the Dholi and Bowarrah seed 
farms* in Bihar into a single Circle. The Central Circle of the 


1 An account of the seed supply of the Pusa wheats was published m the Agricaltural 
Journal of Iniia, Vol. IX, p. 247. 1914. Seed of Pusa 12 and of the other Pusa wheats 

grown for distribution can be obtained on appUcatiou to Mr. It. 0. Danby, Dho i . ., 

Bihar, or to the Imperial Economic Botanist, Pusa, Bihar* 
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United Provinces lias been selected for the work and the co- 
operation of Mr. B. C. Burt, the Deputy Director of Agriculture, 
has been secured. This Circle has been chosen partly on 
account of the local development of the Co-operative Credit 
movement and of the close working arrangements which exist 
between the Societies and the Agricultural Department. By 
means of the Co-operative Societies, an efiort will be made 
to replace the existing wheats as far as possible by the new kind 
and to supply the trade with as much surplus seed as can be 
obtained. At the earliest moment, this will be secured for the 
first shipments to Europe. In the work of buying in the seed 
and in placing it on the markets in Europe to the best advantage, 
the interest and assistance of Messrs. Ealli Brothers have been 
secured. Mr. A. E. Humphries has very kindly undertaken to bring 
the matter before the Home millers and to assist in the establish- 
ment of the new grade in England as soon as the first shipment has 
been collected. 


CO-OPERATIVE CATTLE INSURANCE/' 


BY 


Major G. K. WALKEB. F.B.O.V.S., 

Offg, Superintendent, Civil Veterinary Department, Bombay. 


Introduction. 

The material benefits to be derived from co-operation in 
agriculture are iuUy reooguired in those countries where rt h® 
bin adopted. It has been found to put fresh life into f'gf 
and it has been particularly beneficial to the smaU tai-mei. Ap 

cultural Co-operative Societies have been foinied for a great varirty 

of purposes. They provide credit, buy. sell, and distebute pro- 
duce on favourabk terms, store grain, improve the breeds of farm 
stock, and insure property against various lands o iisj. . 
last-named branch of usefulness in its apphcationto cattle the 

Ma^rC of his oxen is very disastrous to the small 
agriculturist. Without draught cattle he cannot till his land or 
move his produce. Periodical famines and pestilences occur in 
addition to ordinary risk. The price of cattle has gone up and is 
not unhkely to increase further. To repair exceptional and un- 
foreseen losses of cattle it may be necessary for the small farmer to 
pledge his credit. A more desirable solution is advocated. y 
means of a well-organized system of cattle insurance a man can, in 
exchange for a small premium, provide himself with the necessary 
funds to replace his animals. A Cattle Insurance Society worbng 
in conjunction with a Cattle B reeding Society i s an almost ideal 

* A paper read at tke Co-operative Conference held at Poona in August 1914. 
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arrangement that may be brought about in due course in favourable 
localities. 

It is proposed to commence by providing an economical system 
of insurance against losses of cattle by means of co-operation. 
There are other advantages to be derived from a system of this 
kind. Co-operation tends to create a bond of identical interests 
among the members of its societies. It teaches the value of mutual 
help and spreads education. A system of mutual insurance of 
cattle is bound to cause greater attention to be paid to the con- 
servation of the lives of valuable animals. Public opinion demands 
that animals insured in a mutual society are properly housed, tended, 
and fed, and that every possible advantage is taken of scientific 
knowledge in regard to the prevention and cure of disease. A well- 
organized and efficient veterinary service is a necessary adjunct 
in any scheme of cattle insurance, and every society should realize 
the need of obtaining expert assistance and advice in the care and 
treatment of its insured stock. 

It is proposed to describe shortly what has been done in other 
countries in regard to cattle insurance, and then to discuss the 
means at our disposal for instituting a scheme in the Bombay 
Presidency suitable to its special requirements. 


Cattle Insurance in other Countries. 

In many Western countries the success which has attended 
the formation of Co-operative Cattle Insurance Societies has been 
very remarkable. It is apparent from the available literature that 
in most places insurance was co-operative before it became com- 
mercial, and that as a rule it was conceived under G-overnment 
supervision and with State assistance. Insurance has now become 
very general, and is exploited largely by Joint Stock Companies 
which insure against a great variety of risks. These organizations 
undoubtedly serve a useful purpose but as they are interested in 
making profits and spend considerable sums in managing expenses, 
which the insured has to pay for, they are not likely to appeal to 
.the small agriculturist in the same way as co-operative insurance 
does.yvJpint Stock Companies are not usually very keen on live 
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Stock insurance, as it entails considerable local supervision o 
special character in order to prevent fraud. The consequence is 
that mutual live-stock insurance flourishes and appears hke y o 

continue to do so. ■ 

Mutual cattle insurance exists in England, Germany, ranee, 
Italy, Austria, Norway, Sweden, Denmark, Holland, Belgmm, 
and Switzerland. It is most developed m Holland, ® 

France and those countries advanced in agriculture. In t e sma 
country of Belgium (11,373 square miles) alone there were m l. 
no less than 1,142 cattle insurance societies, comprising , 
members and insuring 294,583 cattle of an average value of Rs. 200 
■ each. In addition there were 170 horse, and numerous goat and 
pig societies. In France in 1910 there were 8,428 cattle societies 
and 68 re-insurance societies. In Italy there are a veiy arge i 
her of societies, and federation is largely resorted to. In Germany 
there are over 8,400 societies, the majority of which are small loca 

organi^atmns.^ ^ consensus of opinion in Germany that tHs form 
of organizationisthe best. The members can observe and supervise 
tL care given to insured animals, and the action taken when any- 
tunrocoL. and it it to tiei. interest to do so. “ 

a position, mtliout ineutTing any appteoiabk expense, to estnnate 
oorteotly tbe value of the aidmals both upon instance and in case 
of loss. Its drawback eonsists in the fact that the risk ,s »vered 
bv too small a number of animals and m a too restricted area. 
Should numerous losses occur more or 

associations may not be able to meet their obligations. It is con 
sidered advisable therefore for local societies to ratabhsh soheineB 
of reinsurance, either by combining among themselves or y 
arrangements with large insurance undertakings or with th 

®“*in7omrcririeS cattle insurance is State-aided and in sonre 

it is compulsory. In others the State orgamses i^uranc^y e^ab- 

lishing institutions or federations (central societies) formed of 
ocal mutual societies which adopt the model articles approved 
by Arttitution to which they are attached. A proportion of 
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the premiums received by the local societies is paid to the central 
society which bears the same proportion of the indemnities. In 
this way a wide tract of country is covered and the risks difiused. 

A few years ago the Prussian Saxony Chamber introduced a 
system of re-insurance for the local associations in the Province. 
A number of these associations were formed into a union, and all 
with excess of receipts over expenditure had to pay the balance 
to the union for the purpose of covering the losses of those associa- 
tions in contrary case. 

Premium rates (tariffs) have to be fixed in accordance with the 
risks involved and the experience gained. In some cases com- 
pensation is not paid for animals lost from epidemic disease and in 
others certain diseases are excluded. The average mortality in 
Belgium in 1909 was 3’36 per cent., and the average rate of pre- 
mium was 2 per cent, of the value. In that country epidemic 
disease is well under control and famine is unknown. In Burma, 
where there are some 50 societies, said to be doing well, a premium 
of 3 per cent, for plough cattle has been recommended, which is 
to be increased to at least 6 per cent, if rinderpest is included. In 
Bohemia the rate of premium is fixed every five years, based on the 
results obtained. 

In most countries very young stock and old cattle are not 
accepted, and no indemnity is paid on insured animals that have 
died from the results of war, riot, rebelhon, theft or loss by stray- 
ing, fixe, lightning, and flood. In Bohemia in the case of hvestock 
insured for the first time the insurance only comes into force 15 days 
after valuation. This is a kind of quarantine to guard against 
disease in the incubative stage and appears to be very sound. 
Everywhere fraud on the part of the insuring member invahdates 
the insurance, and no compensation is paid if the death be clearly 
due to neglect. 

In most cases all eligible healthy cattle of a member have to 
be insured and not merely a selection. This is to prevent fraud. 
Sickly beasts are excluded. To ensure that the owner will tend 
a sick animal properly and not let it die so as to obtain the insurance 
money, societies never pay the whole value, but a proportion, 
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varying from 60 to 70 per cent. Most societies fix a maxinium 
value for wMcli an animal may be insured. The ovmer states the 
value and this valuation is checked by the experts or committee, 
whose valuation holds good. 

Valuations are checked every six months in some societies and 
altered if necessary before the half-yearly premiums are paid. 

In mutual insurance societies the officials give their services gratui- 
tously but the Secretary may be paid a small sum. Every member 
joins for a year. After receivung any indemnity he must continue 
his membership for 3 years. In all cases a reserve fund is accu- 
mulated out of the balance left over after paying indemnities. When 
there is a reserve fmrd an entrance fee is usually charged to new 
members. Societies are always limited and therefore not responsible 
beyond their resources. If funds do not suffice a proportionate 
reduction in the indemnities is made all round. 

In a few societies there is no common fund, but the owner of 
an insured animal is compensated when death occurs by levying a 

subscription on all the members to make up the value. This system 

is not favourably regarded by authorities on the subject of mutual 
insurance. 

It is apparent that a system of cattle insurance by mutual 
co-operation in small localities is a most beneficial undertaldng 
and not difficult of application, provided that the tariffs can be 
approximated to the liabilities. That desideratum has been suc- 
cessfully accomplished in Europe, and it remains to achieve the 
same result in India if possible. 

The Application op Cattle Insurance to Indian 
Conditions. 

Organized co-operation in India dates from 1904, when the 
Government of India passed Act X of that year “ to encourage 
thrift, self-help, and co-operation among agriculturists, artisans, 
and persons of hmited means, and for that purpose to provide for 
the constitution and control of Co-operative Credit Societies.” 
This Act only dealt with the problem of creffit, but the success 
that was attained opened up further possibihties. _ 
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In 1912 a new Act (II of 1912) called the Co-operative Societies 
Act, which was more comprehensive in its application, came into 
existence. The new Act apphes not only to Credit Societies but 
also to Co-operative Associations organized for purposes of dis- 
tribution, production, insurance, etc. Such Associations are re- 
quired to be based on co-operative principles. It is not intended 
that they should become close corporations for the benefit of a few 
individuals. The new Act recognizes the existence of central 
societies for the express purpose of benefiting other societies of co- 
op!^tive character. Simplicity and elasticity in rules passed 
under the Act are aimed at. It is recogmzed thoat it is essential 
to start cautiously and to progress gradually. Failures discour- 
age, and instead of teacHng the people to help themselves have the 

contrary effect. , , ■ i 

It may be conceded that mutual cattle insurance on sound 

lines is very desirable in India, and it is now necessary to study 
the means of applying it successfully. ^ ^ 

The construction of any scheme of hfe insurance requires for its 
foundation as correct an estimation of the death-rate as it is possible 
to make. The chances of saving life by practicable methods have 
to be calculated at the same time. In India the absence of accurate 
and complete statistics in regard to the mortality of cattle com- 
plicates the situation. Epidemic disease is common and is so 
irregular in its incidence and in its effects that, even when statistical 
information is available, the prospect of an exceptionally unfavour- 
able outbreak has to be considered and if possible provided for. 

Eelief in the shape of advice and treatment is the duty of the 
Veterinary Department. Its scope is somewhat hmited at present, 
owing to its numerical inadequacy and the unwillingness of the 
more ignorant to take advantage of its assi stance. Modern methods 
of controlling and preventing the spread of disease are not always 
popular, as they frequently entail individual inconvenience. There 
is hope for the future, however. It is the expressed policy of Gov- 
ernment to provide more veterinary assistance gradually, and 
there are distinct signs that the people themselves are inclined to 
we|oqm,e thq work of the Department. As already stated the 
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educative value of co-operatiou is a great factor in 
The Department has at its disposal the means o pi ^ 
in manv cases. In the absence of effective legislation the pub 
spirit of individuals is looked for to enable them to be ' 

When the funds of a community or society are likely to e a^ e^^ 
it is expected that wholesome pressure will be loug. 

individual members who, from prejudice or indifference, are not 
inchned to take advantage of measures for the^pu ic goo . 

It is obvious that if epidemic disease is to^be included m 

risks undertaken by ^ ^liere 

usually have to be rather high as compared with . _ 

rrl so seriooB. and wKese in naan, -y— Xed 

ty tte State. In Burma., as akeady stated, rinderpest is exduded 

as a rule. H it is iiioluded a higi talifi is required. 

Althougl. many autkorities are very adverse to inordinate 
risks being taken in any scheme o£ cattle insurance, the TOtel con- 
Ttos S it would bl a mi^ake to etelude epidemic disease n 
Tnla except in particular instances which will be mentioned later. 
Unless the risk of epidemic disease is included the bmie so msur 
anoe would be greatly minimised. Such a provision wrU be oS 
real help to the people, and if successful populaiite k gi'eatly. 

There are other difficulties in the way of exctasion also. H 
one or more diseases are excluded differences 

“are bound to occur which of 

friction Even professional men are capable oi mam ig 

Lural causes or ordinary non-infe*ve 

'““T'shoit account of a few main features eonneoted with the 
• ■ 1 «le diseases as they aSect insurance may he usefu . 

^“Tht ptndpd r r 

India are rinderpest. h»moithagio septioaania, ant ax, 

t cause e^endve mortaUty, 

and “ attacks aU the cattle in the locality that are not im- 
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mime. In the plains about 50 per cent, of those attacked die, and in 
the hills the mortality is often as much as 90 per cent. For that reason 
it would be unsafe to bring cattle in hilly tracts into any scheme of 
insurance at present. Such are not very valuable ammals aR a 
rule. Young animals die more frequently than old ones, and the 
mortality rate can therefore be lowered if they are excluded. re- 
ventive inoculation can be performed in this disease Yith the 
usual method adopted protection for a short time only is given. 
Early information to the Veterinary Department and the accept- 
ance of its remedial measures will result in the death-rate in this 
disease being gireatly reduced. 

Hemorrhagic Septicemia is a very serious disease m some 
localities. It attacks buffaloes mainly. For that reason it m 
doubtful if these animals ought to be invariably accepted. This 
disease is periodical in many places and the mortality of animals 
attacked is usually about 90 per cent. It does not go through a 
herd hke rinderpest, however, and draught bullocks do not appear 
to be very susceptible. A good deal can be done to prevent its 
occurrence by attention to sanitation and the provision of a clean 
water-supply. Preventive inoculation can be practised, but the 
pecuhar nature of the- disease in respect to its occurrence rather 

depreciates the practicabihty of the method. 

Anthrax occurs in some districts, principally in the Carnatic. 
It is sometimes confused with the last-named disease. It is not 
usually seen in buffaloes. In other respects the remarks under 
haemorrhagic septicaemia regarding mortahty and prevention apply. 

Black-quarter mainly affects young animals up to four years 
of age. The areas in which it occurs can usually be specified'. The 
risk of adult animals becoming diseased may be accepted, except 
in notoriously bad places. Vaccination against this disease is 

frequently practised. . 

Boot and Mouth Disease causes more mconvemence than 

mortahty. 

Diseases due to external and internal parasites may be regarded 

as epidemic diseases also. , Exceptional mortality from them is rare 

‘ . in adult cattle. Errors of diet, accidental poisoning, and such 
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like are fair risks, provided no excessive carelessness can be 

provedC^^ 

The risk of famine must be taken. In such an even 
Government assistance and private charity might be in\oke 

iustifiably. . . 

In view of the above it is obvious that the fixation of an equi - 

able tariff is a problem involving some difficulty. Local conditions 
must be carefully considered. A great deal must depend on the 
intelligence and foresight of the organizers. It is obvious that 
it would be extremely short-sighted to start a society in a loca y 
subiected to periodical epidemics of a serious nature, t is no 
usual to find a good class of cattle in such places. It does not seem 
worthwhile to start a society unless the cattle are fairly valuable. 
The inclusion or otherwise of buffaloes is a matter for serious con- 
sideration in a locality where haemorrhagic septicaemia occurs 

peiiofficaUy^om^^nded that except in special cases the risk from 
epidemic disease be undertaken. Should unforeseen or exceptiona 
Ltahtv occur in the early days of a society it would be very 
unfortunate, and liquidation might result. In ^ 

distribution of funds would have to be made, and so long as tffis 
tTLe fairly no great harm would have been done. The remam- 
iug cattle wouffi probably have attained a high degree of immunity, 

rendering them insusceptible to that particular ^ ‘‘y 

li oonSdence could be restored the society could be staited again 
with that much in its tavoui. Bfery society 

the first few years successfully without a serious epi eime p ^ 
its rrources would be able to build-up a reserve fund and would 

*****" 1 ^ is sn^estedln the model By-laws which are appended to tins 
paper that ftarifi of 6 per cent, on the value of each ammal be kvied. 
TMs premium is intended to cover risks from epldemio isease 
subiect to certain conditions mentioned in the By-laws. It is fo 
members of societies to decide, after mature considerarion m the 
light of th* experience of the local conditions, if the rate is 

suitable. 2 
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It is considered advisable to limit insurance to certain classes 
of cattle until furtber experience lias been gained. In India draught 
cattle receive most care and attention and they are most easily 
identified. 

Immature and very old animals should be excluded. A 
suitable hmitation of age, to commence with at any rate, is from 
four to twelve years. 

The simplest way to age an animal of four years old is by its 
teeth. In India the permanent lateral incisor teeth are generally 
cut at about 3| years old and are in wear at 4 years, i.e., at 4 years 
old the animal has 6 permanent incisor teeth and 2 milk-teeth. 
It is not possible to tell the age by the teeth with accuracy after 
6 years old, but a rough estimate may be made. When there 
is any doubt about an animal being under or over 12 years it would 
be wise to exclude. 

Some safeguard against the possibihty of an indemnity having 
to be paid for an animal that had the seeds of disease in it at the 
time of examination and valuation is necessary. The model By- 
laws provide for this (By-law 3). They also provide for the exclu- 
sion of certain risks which no society or company ever undertakes 
except under special terms (By-law 4). The owner of an animal 
must adopt necessary prophylactic and remedial measures and 
legitimate pressure should be brought to bear on him if he is 
obstructive. To guard against dishonest practices a proportion of 
the value of an animal should be paid only and a maximum sum 
fixed. In course of time it might be possible to relax the 
stringency of some of the conditions. 

No society should be started unless at least 100 cattle are to 
be insured, and there should be at least ten members. Large 
societies with many members are not indicated, however. It is 
necessary to keep down the expenses of administration, and it is 
very important that all insured animals should be under the eye 
of the society to avoid fraud. The scope of a society should be 
restricted to the village area therefore. 

The valuation committee has most important duties to perform. 
The members must give their services gratuitously to keep down 
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expenses. When a society is confined to one village the work is 
not onerous. The secretary may be paid a little as he has to keep 
the books of the society. The success or failure of a. society will 
depend to a great extent on the efficiency of its valuation and 
managing committees. When a death occurs one or more members 
of the valuation committee must see the carcass and give the neces- 
sary certificate. The managing committee have to supervise the 
decisions of the committee of experts and verify them when there 
is any doubt on either side. They have also to make any sanitary 
regulations that are necessary, and see that all insured cattle are 
properly looked after. If feasible, new purchases should be segre- 
gated for ten days before they are allowed to mix with the village 
herd to avoid the risk of epidemic disease. Itinerant cattle dealers 
should be obhged to keep their cattle away from villages. Their 
herds are frequently infected with disease and responsible for spread- 
ing it. Indemnities should be paid as soon as possible, but in the 
case of epidemic disease a little delay is advisable for two reasons, 
one being that in serious epidemics a fro-roM distribution of funds 
may be necessary, and the other, that it is better to put off the 
repkcement of animals for some time when a village has been 
infected with epidemic disease. 

Accounts must be kept methodically. Convenient forms will, 
no doubt, be prescribed by the Eegistrar to suit the By-laws which 
may finally be settled. 

Conclusion. 

It is hoped that mutual cattle insurance societies will soon 
be started in the Bombay Presidency. 

The model By-laws which form an appendix to this paper 
have been drafted in collaboration with Mr. Bwbank, the Registrar 
of Co-operative Societies, and the Burma scheme has been freely 
adopted. 

Any group of cattle owners desiring to form a society should 
first consult the Registrar or Local Honorary Organizer, who will 
visit the village. An informal meeting of persons owning altogether 
not less than 100 cattle should be called, and after making such 
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alterations in the model By-laws as are necessary to suit local con- 
ditions, at least 12 of them should sign two copies of the proposed 
By-laws and submit them to the Eegistrar in the form prescribed 
by Grovernment. Societies should not be started unless there is a 
veterinary dispensary in charge of a veterinary assistant in the 
neighbom’hood, i.e., in the Taluka or within ten miles. 

Eventually Central Societies will be formed, no doubt. Not 
less than twenty societies should be federated for this purpose. 
It would be advisable in this case to cover a large area, or, better 
still, for a proportion of societies in several detached districts to 
combine. In this way the financial risk attending a serious out- 
break of disease or famine in any one district would be minimized. 
The success of mutual cattle insurance in India must obviously 
be somewhat problematical for the present, as it will depend so 
much on the fortune attending the early history of societies. Care 
in fixing the tariff and caution in selecting areas are strongly 
indicated. Every advantage should be taken of modern methods 
of preventing and curing disease, and great attention should be paid 
to the hygienic conditions under which insured animals are kept. 
The formation of Central Societies should eventually make for 
security. It is expected that progress will be slow at first, and in- 
deed that is desirable. The experience gained by the older societies 
will be very valuable to the younger ones. 

The small agriculturist has a lot to gain and very Mttle to lose 
from a well-organized system of cattle insurance. Something will 
have been achieved if this paper clears the way by bringing about 
constructive criticism and the writer will feel that he has been 
amply rewarded. 
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Pr> OPERATIVE CaTTLE INSURANCE 
Model Bv-laws eor a Co-operativ 

C rHTxnnnV 


1. The society shall be called The . . 

Co-operati ve Society , 


Limited. Its registered 

Cattle Insnrance 

address shall be. . 

2. The ohjeet of the hy death from 


to provide for its members an 


indemnity m case 
disease or accident. 


of the 


Scope mr , Coneitioss op Iesceanoe. 

3. The 

male or female bufiatos S Vrmanent incisor teeth, 

animal may be admitted . . ^ jjet time the insnrance 

I, the -y yy"" er vahiation and regis- 
will not come into force un 

“‘r IhesocietywiUpayindemnitiesforthe deathof all mhmals 

except those dying from the follo^ng causes:- 

(a) War, riot,^ and rehelhon. 

(b) Theft or loss by straying. 

S " t^tr^wto is legally Hable to pay compensa- 
tion to owner. to 

(e) Contagious dxs^ ’^lactic or curative measures 

carry J Department, provided 

advised by tbe Veterinaiy r committee 

fL.t tbev have been accepted by tPe com 

- — — t "a ti» 

provision that it shall in no case 
6. The owner is 
of illness as 
treatment. 



AGRIODLTDRAL JOURNAL OS’ INDIA 


7. If the committee think veterinary assistance necessary 
they may call in the veterinary assistant. If they are required by 
the Superintendent, Civil Veterinary Department, to pay the 
expenses of the visit, the amount shall be borne equally by 
the society and the member. 


Membership. 

8. Membership of the society shall be confined to residents 
in the village. 

9. All respectable persons, above eighteen years of age, who 
own plough cattle in the village are eligible for admission. The 
application for membership must be signed by the member and 
approved by a majority of the committee. An entrance fee of Re. 1 
must be paid. 

10. A member must continue to belong to a society at least 
for two years after he receives any indemnity from it, provided 
that he continues to own cattle in the village. 

11. A member may resign his membership, with the approval 
of the committee, after three months’ notice, provided that he has 
first discharged all his liabifities to the society. 

12. A member may be expelled by the committee subject 
to appeal to the next general meeting for ill-treatment of cattle, 
fraud, or deceit, or breaking rules, or refusing to carry out the 
sanitary orders of the committee. 

13. On the withdrawal or expulsion of a member any policy 
held by him is. immediately rendered void. 

Valuation. 

14. An owner wishing to insure any of his cattle shall declare 
the age, value, and description of the beast ; 'deceit in this declara- 
tion, if it misleads the valuation committee, will invahdate the 
insurance. 

, 15. The value of each beast accepted for insurance shall be 
fixed annually by the valuation committee [appointed under By- 
law 34 (6)]. The age shall be fixed on admission and shall be subse- 
quently indisputable. 
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16 All insraed cattle shall be branded with the society s 
1 1 fZ riAt fore foot and their description registered. 

““'r Sin bad condition or of more than 12 y^. 
ahall be refused admission or^f 

the end of the year, proTi e Y j the owner 

iSSSf tSty th ’t would hawe been 
S SSt^reSimlsoldcanbe substituted. 

pro-rided their value is the animal insured is 

16. No refund ^ F" , la,ee provided that 
sold by the owner. J-He ponoy 

the animal is not ^^iS value their own cattle. 

20 The valuation committee bud,ii 

THs shall be done by the managi.^ committee. 

PUNDS. 

21. The ^3 Xato colStle^^'^Th^ 

ments, on April 1st and than 30 days the pohcy 

22. If any premium is overdue oy moi« 

than 7 days not ^Inagi^^'ctmi^tt^^ 'and to pay such 

He is bound to inform the managing oo 

enhanced premium (if any) 

premia during the previous and curien y < • 

,r.h rrvca vo^arvo fund which shall consist of . 


before last remaimng over 


■w 
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At least half of the reserve fund shall be deposited on one 
month s notice in the Bombay Central Co-operative Bank The 
remminng funds shall be kept in the Post Office Savings Bank 
26 The reserve fund can be used for paying indemnities onlv 

p emiums payable by them under By-law 21. 

Indemnities. 

28. The owner of a beast which has died must inform tliA 
secietaty of the society of the fact of death within 24 horns He 
mast produce the carcass before a member of the “rjati™ 

comnuttee within 48 hours of death, and must answer taly aS 
questions put to him. ^ 

m etf ■ at the next quarterly 

meetang o the managing committee after death has been certi fled 

' Sa ™ provided that the claim is admitted. 

80. member may dispose of the skin and carcass. 

31. H the funds of the society (both reserve fund and general 
fmd) are exhausted, indemnities for aU deaths during the omrter 
must be proportionately reduced. ^ ^ 

The General Meseting. 

. 32. At the commencement of each year (Anri! . r. i 
meeting shall be held. Its duties shall be 

(hi Toel’^f “ of seven members. 

J -To of three expert members. 

nar°7b P«- 

(d) To coLidei theTu“f”,fote'’”rd*'‘"’“‘^*° ’’““*‘‘™' 

received fmm +L S ^ communication 

: ' , by memb™ ® ^ggestions made 

(e) To hear and to dispose of appeals. 

. : ^ “ (a to-™ 
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The Managing CoMfflTTBE. 

33 The Managing Committee of seven members, of vhich 
three are a quorum, shall perform the following duties 

(a) To hear and decide appeals from decisions of the valua- 
tion committee. _ . n k 

(h) To elect its own chairman, whose services shall e gra 

tuitous. . 1 • 1 

(c) To super^dse the treatment of the animals insured. 

(d) To make sanitary rules which shall be binding on e 

members and to fine members sums not exceeding 
Ee. 1 for infringements. 

(a) To check the accounts, and to see that no defaults m 
the payment of premia are allowed. ^ 

(/) To authorize the secretary to pay indemnities a ei 

considering claims. _ ^ 

(q) Generally to carry on the business of the society. 

nu. committee shall meet at least once a quarter. 



E. THOMPSTOM, B.Sc., 

Deputy Director of Agriculture, Northern Circle, Burma. 
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During tlie course o£ this classification, experimental and im- 
provement work, many difficulties and problems were met with— 
difficulties which, at that time, had not been overcome by any worx 
published by any of the Agricultural Departments in India. Con- 
sequently in the absence of an Agricultural Botanist an atteinpt 
was made to solve some of them for ourselves as far as compatib e 
with the work on hand. The observations set forth below have 
therefore been the results of work which, though of secondary 
importance, was none the less essential to progress. Though the 
writer does not lay claim to finahty in his conclusions, the observa- 
tions have been carefully made and some of them have already 
proved to be extremely helpful in carrying out the prmcipal tasks 

now engaging attention. ; t 5 x • x 

Eesults such as those obtained by the Economic Botamst, 

Bengal,' have gone far to solve some of the problems. Yet it 
is hoped it will not be superfluous to include in this note 
observations obtained in a different way and ahnost entire y 
before this pubhcation appeared. Those figures which may be 
on the same lines as any which have been already published wiU at 

least strengthen the conclusions arrived at. . . . -d 

Some of the principal problems of paddy cultivation in Burma 
have been set forth by the Deputy Director of Agriculture, South- 
ern Circle, Burma,^ and they are to all intents and purposes the 
same for Upper as for Lower Burma— except that owing to different 
conditions some of them are probably even more accentuated in the 
former area. There is, therefore, little need to detail them here 
or to call attention to the many difficulties which beset the person 
who attempts to solve these problems. It must, however, be re- 
membered that the conditions under which paddy is grown in Upper 
and Lower Burma differ. In the former the conditmns are dry 
and irrigation is in most places resorted to, whilst in the latter 


1 Heetor, G. P. “Notes on Pollination and Cross -fertilization in the common Rice 
plant, Oryza mUva, Linn.*’ Mem. Dept, of Agri. »» India. Bot. Series. Vol. VI, o. , 

MoKerral, A. “ Some Problems of Rice Improvement in Burma.” Agri. Journal of 
India, Vol. VIII, Pt. IV, October, 1913. 
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country tlie rainfall is very heavy — sufficient for the crops, and 
the atmosphere during the growing season almost always very full 
of moisture. Whether this will make a difierence in the general 
behaviour of the plant remains to be seen. It certainly makes a 
difference in the variety most suitable ; for in Upper Burma those 
varieties which generally succeed best in the irrigated areas are 
seldom the most successful in an entirely rain-fed tract and vice 
versd. The soil also, apart from the water-supply, not only determines 
the variety but, according to the cultivator, the time and method 
of planting. 

There are four practically distinct crops of paddy, divided and 
named according to the season of growth, viz . : — ■ 

I. KauJcyin (sometimes called Kauhsaw or Kauklat) or 
early paddy sown about the month of June, i.e., very early in 
the rains, and harvested in October. This is often called autumn 
rice. 

II. KauTcgyi sown July to September and harvested from 
early December to end of January. This, sometimes called 

Winter rice,” is the main or principal crop, occupying about 
ninety-five per cent, (more than nine and a half million acres) of 
the total area under paddy in Burma and forming the principal, 
almost the only, source of export paddy and rice. 

It is on this crop grown under irrigation that the observations 
herein recorded have for the most part been made. 

III. Mayin paddy is sown in December and January and 
reaped in May and June. 

IV. KauMi paddy is sown (usually broadcast) about the 
end of March or during April and reaped in June or July. The 
Kaii.Ui crop is of least importance. 

These two crops, Mayin and KauMi, are almost always of the 
‘ ‘ Kaukkyan ’ ’ or non-glutinous varieties of rice. They are the 
principal crops grown round the edges of Ins or lakes and 
other places where they are planted, or quite commonly sown broad- 
cast, in fields as the water recedes or dries up during the hot weather. 
The Mayin crop is of considerable importance covering an area 
of nearly 90,000 acres. 
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Many varieties of paddy are capable of growing quite well 
either && EauTeyin or as Kaukgyi; but only very few are found to 
succeed both as a Kauhgyi and as a Mayin paddy. 

two classes, Kaukyin and Kaukgyi, are to be found 
both glutinous and non-glutinous (Kaukkyan) rices, 

with grades of semi-glutinous rices between. The non-glutinous 
varieties are, however, by far the most important as well as the 
most numerous ; and it is with varieties of non-glutinous Kaukgyi 
that almost all this work has so far been carried out. 

The Imyrovement of the Race. 

The work of plant improvement being carried on at the present 
time is largely based on the now almost universally accepted prin- 
ciple that in the ordinary field of any farm crop there exists an 
indefinite number of “ elementary species ” which, when isolated 
and grown separately, are found to breed true so long as they are 
kept free from external contamination. Practically every culti- 
vator’s field of paddy in Upper Burma contains a mixture of two 
or more varieties (and generally also many hybrids) w^hich can 
readily be observed and selected. There is no need to grow them 
separately to show that they are of different varieties. But if one 
of these varieties, consisting of individuals of similar external 
appearance, be grown it can by a little experiment and some tedious 
work be proved that, like Johannsen’s beans, the variety is com- 
posed of a number of elementary species or strains, and that by 
selecting the best “ pure line ” an improvement in the race can 
quite readily be effected. 

The characters of plants dealt with are concerned chiefly 
with yield and the laws governing yield — ^these, owing to the con- 
dition of the rice trade and the consequent indifference of millers 
towards quality, being of primary importance. So long as the 
miller obtains fairly clean sample of bold grain of regular size and 
shape free from admixtures of awned and red grains he is quite 
satisfied and is unwilling to pay for any improvements in quahty. 
In fact good and bad paddy frequently obtain the same market 
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rates, the only difference being that due to ‘ ‘ poundage ’ ’—an 
allowance made according to the weight per basket. Hence there is 
little wonder that the cultivator has an eye to crop outturns only. 
The question of quality has, therefore, received scant consideration 
here, and the improvement in yield of those strains conforming 
to the trade requirements given above has been the writer’s chief 
aim. 

Of the observations made the following three are most easily 
reduced to the form of frequency curves and will serve to show that 
even where varieties are not mixed plants vary considerably and 
are susceptible of improvement by selection. They also throw 
some light on the inheritance of yielding power in some strains of 
paddy. 

1. The number of grains per plant . — Two of the purest culti- 
vator’s varieties of paddy obtainable were taken for selection pur- 
poses and the seed (previously hand-selected) was sown in the 
ordinary way. The plants were transplanted singly at one foot 
apart each way and the number of seeds produced by many of the 
plants was counted. In the case of Kalagyi paddy, diagram 
I. represents the result of 2,720 countings. In diagram II. the 
result of counting the seed produced by 840 plants of Ngasein- 
gyi is depicted. 
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Below 701 801 001 1001 1101 1201 1301 1401 1501 1601 1701 1801 1901 

700 to to to to to to to to to to to to to 

800 900 1000 1100 J200 1300 1400 1500 1600 1700 1800 1900 2000 

Grains per plant. 

Diagram ll—{Wgaseingyi paddy). 


The curves are somewhat flat owing to the small number of 
countings made and to the narrowness of the groups. By making 
groups of 200 instead of 100 seeds the curves become very much 
steeper. They, however, serve their purpose in showing where 
the “ mode ” or highest frequency of each of the varieties lies — 
that of Kalagyi at 1 , 300 - 1 ,400 grains per plant and that of Ngaseingyi 
at 1 , 100 - 1,200 grains per plant— -and also in showing the range of 
variation. Ordinary Kalagyi paddy produces from 900 to 2,500 
seeds per plant and ordinary Ngasein from 700 to 2,000 seeds. The 
mode indicates the prevailing type of grain and is of great import- 
ance especially to the breeder who wants to produce grain having 
any particular characteristics or to the man who is endeavouring 
to “ fix a type.” Such breeders will select with reference to the 
prevailing type, but what we are most interested in, as breeders of 
high-yielding paddy, is not the mode or the range of variation, but 
the average production of the whole population of plants, that is 
the ‘ ‘ mean ’ ’ (marked M) or arithmetical average. It can be seen 
approximately where this lies by looking at the diagrams. In 
diagram I . it lies a little above 1,500 grains per plant (actually 
1 , 557 ) and in diagram II. between 1,260 and 1,300 grains per plant 
(actually 1 , 285 ). To obtain the mean accurately we multiply each 
value by its frequency, add the results, and then divide the sum 
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by the nuinber of individuals, or as they are called “ variates.’’ 
For the purpose of this paper, however, the approximate ‘ ' means ” 
are sufficient, and it may be unnecessary in every case to go through 
the long calculations required to secure the accurate figures. From 
the mean a very good conception is obtained of the average type of 
paddy under consideration so far as this particular character is 
concerned, and it is this type which is of greatest importance to 
us. 

Let us now see what takes place when line breeding is carried 
out. A number of single plant selections were made and sown 
and planted in the same way the following year. It was not possible 
to make a very large number of counthigs as should have been 
done to obtain more accurate data, but the six pure hues (A to F) 
of Kalagyi depicted in diagrams III and IV are representative of 
those data which were taken. They are drawn to the same scale 
as diagram I for comparison and in consequence of the smaller 
number of variates (about 1,000 only in each case) the curves appear 
somewhat flat. As, in making selections of plants for breeding 
purposes, the worst were carefully avoided, it is quite probable 
that the diflerences could have been more accentuated by including 
in our pure lines some of the poorer specimens. They are, however, 
sufficiently pronounced to illustrate the variability or deviation 
of the pure lines from the original type and from one 
another. 
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Diaoram IV. 

Compare these diagrams with diagram 1. In diagram III, 
the mean of the plants of pure line A falls between 1,600 and 1,700 
(actually at 1,646) and this is somewhat higher than the mean of 
the original (diagram I). The mean of the plants of line B, on the 
other hand, falls between 1,300 and 1,400 (actually at 1,380) which 
is much lower than that of the original, and the mean of the plants 
of lin e C falls at 1,662 which is almost identical with that of the 
original paddy. Turning to diagram IV, the mean of the plants 
in pure line D falls at 1,880, that of the plants of line E at 1,375, 
and that of those of line E at 1,464. These means are respectively 
much higher, much lower, and slightly lower than the mean of this 
original paddy mixture. 

These results very closely conform to those obtained by weight 
from the variety testing plots. 

Talk of comparison. 

(In order of “Mean.”) ‘ 


Mean of seeds Yield per acre, 
per plant. (Average of 6 trials.) 


1,375 3,754 fts. 

1,380 3,708 „ 

1,464 3,820 ,, 

1,562 4,063 ,, 

1,557 3,926 „ 

1,646 4,063 „ 

1,880 4,493 „ 

♦Badly affected with ‘Gwabo. ’ 


Ordinary hand, 
^elected, 
juine A 
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The slight irregularity in increase in yield is due to “ Gwabo/’ 
i.e., the presence of empty glumes (mentioned later in this paper), the 
reason for which is not yet well understood. The percentage of 
empty grains due to this cause was taken and those numbers marked 
with an asterisk in the above table Were all badly affected and the 
yield by weight thereby reduced. It was noted that those lines 
which contained most “ Gwabo ” in 1912-13 also contained most 
in the 1913-14 crop. This indicates a predisposition to the 
“ disease,” and if this be proved it will be necessary to take it into 
account in selection work. 

After three years’ trials (the last year repeated four times) pure 
line D (Field No. 1009) turned out to be one of the best races and 
was selected for the seed farms. Its actual yield is nearly 15 per 
cent, (or allowing for experimental error, about 12 per cent.) above 
that of ordinary hand-selected Kalagyi. In the case of some 
other varieties selected in the same way we have obtained increases 
in yield of 25 to 30 per cent. As, however, they still remain in the 
selection plots to be further proved they are not given here. The 
other plants graphically presented here, being little or no improve- 
ment on the original, were discarded. 

Similar graphs have resulted from the counting of seeds of 
other varieties and also by weighing the seed; but in the latter 
case owing to the prevalence of “ Gwabo ” which causes empty 
glumes, the results were in some cases irregular. Hence the w'eight 
of grain is not always as accurate an indication of yielding capacity 
as the number of seeds per plant, from which, taken along with 
the weight of a definite number of seeds, a good idea can be obtained 
of the merits of a pure luie at an earlier stage than can be done 
from variety testing in the field only. 

II. Variatiom in weight of gmin.—That there is a considerable 
variation in the. weight of the grain from different plants is shown 
by data giving the weight of 1,000 air-dried grains of 1,293 different 
plants of and 1,212 different plants of Ngasei'ngyi. The 

plants were not selected but taken at random from even fields 
of ordinary grain. Diseased and obviously ‘ ‘ light ’ ’ seeds were 
rejected when counting. 
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Table I. 


Number of plants of 


Number o£ Tillers. 


{!) Kalagyi . 

(a 150 day variety). 


(2) Ngaseingyi . 

(a 170^day variety). 


28 

190 

988 

1,568 

1,065 

706 

346 

154 

58 

11 

4 


10 

22 

72 

118 

236 

344 

386 

508 

532 

526 

446 

358 

338 

284 

170 

98 

72 

42 

20 

24 

14 

2 

2 

1 

1 
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varieties tiller much more freel} • varieties which 

The following Table gives - dissimilar 

though producing gram of ^^^^-om single plants trans- 

in habits. The countings are all made tiom g n 

planted 1 foot apart each way. 
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Number of Tillers. 
Diagram VII — (l) Kalagyi variety. 


Number of Tillers. 

Diagram VIII^(2) Ngaseingyi variety. 


For Kalagyi the mean or “ 
4*59 tillers per plant, whilst that 
at 10*12. 

Of the pure hues of Kalagy- 
mean of each was calculated. 


average type ” is found to faU at 
fc of Ngaseingyi occurs much higher 

only nine were counted and the 
Five of these means fell sliffhtlv 




rage number of tillers per plant. 

DiaeBAM X~{.NgaHmyi)- 


gpPBB BURMA IBRtaATED PADDY 
.. f +TiP variety and the remainder gave 

the number ox _ tillers seoured. _ • ^..ijortaonal to the number 

To ascertain whether the yie P of pm’e lines 

of tillers 

of the same two vaiieineb 
IX and X. 


S 72 


bvl 



11 

7 ^ 





tl 


U 


4.5 i'S 

Average number of tillers. 
Diagram IX-iKalagyi)- 
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These graphs show that, speakhig generally, as the tillers 
increase there is an increase in the weight of grain ; but this increase 
is not in direct proportion to the number of tillers produced by the 
plant. In other words as the number of tillers increases the average 
yield per biller decreases. Moreover the very irregular hue indicates 
tha,t it by no means follows bhat because a plant has many shoots 
it is the best to select in breeding high yielding strains. One is 
sometimes apt to select a plant with numerous tillers without due 
reference to the number or weight of grains borne by each shoot. 
Up to the present time the highest yielding strains have been found 
among those whose “ mean ” for tillering is but a little higher than 
that of the original type ; whilst some of the strains with a high 
tiUering mean have yielded by weight but comparatively poor 
outturns of grain— the “ lines producing high tillering averages 
yield comparatively small and light panicles. It is quite possible 
that this may be due in some degree to the restriction of the space 
allowed for each plant or to the soil. For a plant of many tillers 

to produce its maximum yield a wide or rich feeding ground must 
be provided. 

A planting distance has been maintained at 1 foot each way 
for all varieties and this appears to give very good results for work 
of comparison, but, in the case of free-tillering strains which do not 
show an iacrease of grain m direct proportion to the number of 
tillers, an increase of space might result in a better outturn. If this be 
so the space which, theoretically, ought to be given to each plant 
will depend upon the hereditary mean tillering power of the strain. 

A Table is given below showing roughly the Burman culti- 
vator s idea of the distance apart, of transplanting and number 
of seedlings in relation to soil and season. It is the result of manv 
enquiries and the averages of many measurements taken 

No doubt the custom of reducing the distance or increasing 

the number of seedhngs according to the condition of poverty of 

the soil and to lateness of transplanting has been formed^by 

generations of experience, but at the same time one can meet 

many cultivators who have a very shrewd idea of the reasons for 
these practices. ^I'd.bons lor 
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Table II 


^ 31.tJ.lj V’**-"?"* I '““‘f'*' 

M. 13«.Ls..‘ “^1 


3 to 4 

seedlings 


3 to 4 
seedlings 


3 to 4 

seedlings 


3 to 4 

seedlings 
9" apart 

3 to 4 I 

seedlings 
Y apart 

4 to 5 

seedlings 
5 " apart 


3 to 4 
seedlings | 

IV apart 

3 to 4 
seedlings 

%l" apart 

3 to 4 

seedlings 
0'^ apart 


4 to 5 

seedlings 
ZY apart 
5 to d 

seedlings 
Zl" apart 


4 to 5 

seedlings 
4^ apart 

4 to 5 

seedlings 


4 to 5 
seedlings 


Second class 


4 to 5 

seedlings 


““^r a trr.o; ™ffioieiitly complete 

but the data aae i-O 

* aXw^ Puddled. seveial eoils of a 
.V'to sueh soilathe extent of 

»no6 the cuWvatoi plants . 

* these soils hate been made mtli thiee 

Katow Nsasdn, and rawnjtoii?-®.- 

* due to difieiences in textune. 

r 1 Zn determined. The eflect ot 

®\ ten tom tie inerease in the average 

“y Ll in the table of results given 

“ *° “lumed tom a new manuiial senes 
, obtain^ ,t3 „„ 

a mannled^ ““ uuniedthe same number 
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Table III, 


Manui'ial Treatment 
per plot of , 1 , 5*11 acre. 


1 Farmyard 


manure 133 lbs. (30 lbs 
, .ere). 

Farmyard mamire 221 lbs. (50 lbs 

N. per acre). 

Farmyard manure 310 lbs. (701bs 
Jn. per acre). 

Cotton cake S5-J lbs. (50 lbs. N ner 
acre). ^ 

Farmyard manure 133 lbs., Suner- 


i^one imospiiate 2|v lbs. (20 lbs. 
FoO - per acre). 

Superphosphate 7*3 lbs. (20 lbs. 

-s: 2 O- per acre). 

Potassium Sulphate 2 lbs. (20 lbs 
iVoO per acre). 

Nitrate of Soda 0-2 lbs (30 lbs N 

per acre). . 

Nitrate of Soda 9-2 lbs. (30 lbs N 
per acre). 1 « ids. jn. 

Ammonium Sulphate 7-6 lbs. (30 lbs 
_N. per acre). ' 

Nitrolime 8-2 lbs. (30 lbs. N. per 
acre). F 

Slaked lime 100 lbs. (2,000 lbs per 
acre). 

Bone Sulphate 7-6 lbs., Superpios. 
D mi® Sulphate 

20 lbs. pAo-, 

20 lbs. KoO per acre). “ 

Biinit paddy husk 600 lbs. 


:erea,se. 


Organic manures and some of the et 

ammonium sulphate, appear to have a nu 
tillering. 

. of tillers produced per plant ^ 

point) teectly according to the space allot 
lirom a Urge number of single-plant transpl 

leaidts, tie following averages have been 
vanety: — 


Average number of 
tillers in 

' . 1. 

Manured 

Plots. 

( j 

Control 

Plot. 

."Difference. 
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Table IV, 


number 


Average 

o! Tillers per 
plant. 


Space per plant 
in sq.uar 0 inciies. 


Distance apart of Tcansplautins 


9" X 9 „ ■ • 

10" X 10" •• 

12" X 12" •• 

15" X 15 • ■ 

space 


these results in n 


Diagram 


,y each plant in square inches. 

BIA-GRAM XI. 

obtained te tome other »rietiee 
■oduee more oi them here. 
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LX .. 


In group planting it was found that though fclie best yields were 
obtained by planting “ doubles,” the average number of shoots 
arising from each pit varied as the number of transplants, but not 
in direct proportion. 


Number of plants per group or pit. 

Average number of Tillers, 

■ ;1 ■ 

3*30 

2' ■ 

3*75 

.3 ■■ 

t 'O'SO' ■■ 

4 

5*60 


This result is not in accord with those reported from Madras 
Presidency and as it was obtained from a comparatively small 
number of countings further data will be collected. 


As opposed to the planting of a number of seedlings in one pit 
it was found that a well grown plant can, after it has produced 
tiUers, be divided a number of times and that division and retrans- 
planting appear to stimulate tillering. 


On Gross-fertilization and Heredity. 

The results given below have been obtained only in connection 
with the line-breeding method of plant improvement begun in 1910, 
and the materials made use of in preparing this note were originally 
pthered as subsidiary observations in connection with the more 
important work on hand. Previous to that time (1910), it had been 
repeatedly proved to the writer that plants producing red grains 
frequently make their appearance in crops of white-grained varieties, 
considerably reducing the value of the produce and causing a great 
deal of trouble to the cultivators ; many of whom, in their own 
way, freqjntly make repeated efforts to get rid of such undesirable 
plants. The method not infrequently adopted is hand-selection 
of sufficient good heads for seed purposes ; but, while this no doubt 
tended to improve the produce, it seldom had the desired effect in 
the succeeding crop of eliminating red grain, the reappearance of 
Which IS accounted for by the cultivators in various ways. Whilst 
most oHheir theories are of a superstitious nature pertaining to 

. Nats or other supernatmal behefs, the writer has frequently 
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Table V. 

Result of Plots B and ^ 


Number oi Plants. 


Description 


• and 100 white-gi 
aud 102 red-gluDied 
nd 3-1 ; 1, i'espeetiv< 
figures have since “bee 

natural kybrids or 1 
vTP.vious natural cross- 


This gives 314 . 

plants ; also 812 white-glumed P 

The proportions of these are 

ihe eonclusions dram from! 

large ektent proved by other « 

(1) That plants B and X- 
zygous plants of s( 
zation. 

(2) Tkat -wkiteness and r 
simple IMendelian 
dominant. 

(3) Tkat -wkiteness and 
pair of simple Mi 
dominant. 

~ (a) Hector, G- 

(b) MoHerral, Ai foe. cit. 


also act as a 
. redness keing 
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Tlie recessive colour of tke glumes was a deep rusty red wJiiist 
the dominant colour was a dull white or very pale yellow'. 

These pairs of characters were by no means tlie only variants, 
but they were the only ones for which numerical observations were 
taken. 

In the following year the produce of each of the different classes 
was again sown to see what happened. A measure of about 200 
seeds from each plant was sown in nurseries separately and thinly 
and the transplants were planted singly at no definite but at a 
good distance apart, so as to facilitate examination of each plant. 
Unfortunately it was not possible to deal w'itli all the seed of each 
plant or to take account of any characters other than those 
observed on the previous occasion. 

From (a) (see Table V above), that is the produce of plants 
having, like the original hybrid, white glumes and red grain there 
were grown 239 plots each from the seed of a single plant. Every 
plant was examined with the result given in the Table below. 

Table VL 


Jiesult of (a) plots. 





! Number of plants having 

i ■ ■ ' ■ ■ ' ■ . 

No, 

Description of plants. 

Niiinber of 
plots. 

White 

Glumes. 

Red Glumes. 




Red 

grain. 

White 

grain. 

Red 

grain. 

White 

grain. 

1 

2 

3 

4 

5 

6 

7 

I 

IT 

All plants with white flumes and 
red grain 

All plants with white glumes but 

26 

2,398 

•• 



HI 

grain of some plants red and 
of some white 

All plants with red grain but 

55 

3,124 

1,010 



TV 

glumes of some plants'^white and 
of some red 

Plots a complete mixture as ob- 

57 

2,801 

« » 

932 



tained in the previous year ^ . 

101 

5,236 

1,673 

1,728 

577 


Total 

239 

13,339 

2,683 

2,660 

577 
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• -p Hip -^bove results is easy to see. In No. I 

The sigmbcauce o. ^ ^oth characters. la 

the patent plants were all Uxt heterozygous 

No. 11 they were homozygmi g homozvgous in respect 

te colour o£ grain „( .U., In So. IV 

ior 

,K„^;T:^vT^n^^^:;nerati«.^^^^^^^ 

oluniedto red-glumedlilantsuasapproxi , tie tlitee 

Staking place in ^ ■' ^ 

wUte-glumed plants will be o g „i,o of tbe 

proportion of red-grained ' i^eterozygous for that 

three will be homozygous ^ ot W there should be 

chaiaotei. Hence, among the 239 P ,,od the same 

one-third (or 289/3) >'»“f ^8““ , j but the probability oi 
mimber of homozygous p„„t is only J of i 

fglance at the following diagi^b wh» ^ stands for wUte- 

„f dnme w for absence of this 
ness of gtoe. this deal. 

grant, and r tor ao -vyhiteness of glumes. 


Berlnei3S of "rains 


I WW ) WW ( WVf ) 

( BR ) Pd- { ni ) 

Wy ) 

( ] .fl- .(— ^-) 


( Ww ) Ww { Wy ) 

( BB ) Ht ( tiX j 


\TW and HR are oombiny in “the rhiaining 

, here are WW and BE “to^ oTb rcharaotms. The actual 
four plants being heteiozygom for b ^ : 

proportion «* “w W Br to 2-26 WwBB to 3-81 

3-81 (i.c.. 1 W W B B to 2 1 j . 2 . 2 ; 4. In 

Ww Rr) ; that is almost as mig ,, anther 

oonsidering these figures one must bear 

of plots involved. 
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The recessive colour of the glumes was a deep rusty red whilst 
the dominant colour was a dull white or very pale yellow. 

These pairs of characters were by no means the only variants, 
but they were the only ones for which numerical observations were 
taken. 

In the following year the produce of each of the different classes 
was again sown to see what happened. A measure of about 200 
seeds from each plant was sown in nurseries separately and thinly 
and the transplants were planted singly at no definite but at a 
good distance apart, so as to facilitate examination of each plant. 


Table VI. 
Result of {a) 'plots. 


Number of plants having 


Description of plan' 


JSfmnbcr of 
plots. 


White Glumes 


mes. 


Bed 

grain. 


White Bed 
grain. grain. 


White 

grain. 


All plants with w^hite glumes and 
red grain . , ' 

All plants with white glumes but 
grain of some plants red and 
of some white 

All plants with red grain hut 
glumes of some plants^'white and 
of some red 

Plots a complete mixture as ob- 
tained in the previous year 

Totaii 
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The significance of fche above results is easy to see. In No. I 
the parent plants were all homozygous for both characters. In 
No. II they were homozygous for glume colour, hut heterozygous 
for colour of grain, whilst in No. Ill they were homozygous iu respect 
of grain colour, hut heterozygous for colour of glumes. In No. IV 
the plants were heterozygous for both characters. 

The numbers obtained may now be examined. As already 
shown (Table V) in the Fj generation, the proportion of white- 
glumedto red-glumed plants was approximately 3:1, and if splitting 
is taking place in Mendelian proportions, one of the three 
white-glumed plants will be homozygous. Similarly in the 3 : 1 
proportion of red-grained to white-grained plants, one of the 
three will be homozygous and the other two heterozygous for that 
character. Hence, among the 239 plants of («) there should be 
one-third (or 239/3) homozygous white-glumed, and the same 
number of homozygous red-grained plants, but the probability of 
these characters being combined in the same plant is only | of ^ 
Ac., 1/9. 

A glance at the following diagram, where W stands for white- 
ness of glume, w for absence of this character, R for redness of 
grain, and r for absence of redness, will make this clear, 

AVhiteaess of glumes. 


Redness of grains 


( ) (- ) 

( Avw ) vm ( WW ) 
( RR ) Rr { Rr ) 


( ) ( ) 

( Ww ) Ww ( AVw ) 

( RR ) Rr ( Rr ) 

( ) 

( Ww ) Ww ( Vivr ) 

( RR ) Rr ( Rr ) 

( : 


WW and ER are combined in only one plant out of nine; though 
there are WW and RR each in two other plants, the remaining 
four plants being heterozygous for both characters. The actual 
proportion of plots obtained (see Table VI) was 1 ; 2’11 : 2‘26 : 
3-81 {i.e., 1 W W R R to 2-11 W W Rr to 2-26 W% R R to 3-81 
Ww Rr) ; that is almost as might be expected 1 : 2 : 2 : 4, In 
considering these figures one must bear in mind the small number 
of plots involved. 
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Now ia reference to the numbers of plants in the plots 
No. II, the proportion of red to white-grained plants is 3‘09 : 1 
and the proportion of white-glumed to red-glumed plants 
is almost exactly 3:1. In plots No. IV the proportions of white- 
glumed to red-glumed plants (6,909 to 2,305) and red-grained to 
white-grained plants (6,964 to 2,250) are respectively 2'99 : 1 and 
3*09 : 1. 

There now remain to be considered the results obtained by 
sowing (6), (c), and (d) of Table V, but as these are much more simple 
than those of (a) they will be included in one statement. As in 
the case of (a), a quantity of seed of each plant was sown and trans- 
planted separately ; and every successful plant of the produce was 
examined for the characters under observation. 


Table VII. 


Plots marked (Table V). 

Description of 
Parent Plants. 

Total 

Plots. 

Number of plots pure, f.e. 
producing only plants 
like parent (6). 

Plants in pure plot. 9 . 

Impure plots giving 
mixed produce. 

Number of plants in impure 
plots having 

White glumes. 

Red glumes* 

White 

grain. 

Bed 

grain. 

White 

grain. 

Red 
;; grain.. 

ib) 

Red glumes, red 










grain 

' 75 

26 plots 

4847 

m 



3827 

5600 

{^) 

White glumes, 










white grain , 

73 

27' „ 

4223 

46 

6586 


2227 


(d) 

Red glumes, 










white grain • 

■ ' 27 

1 ' 

27 „ 

4816 




. , 



The numbers in the above table marked with an asterisk 
are not easy to explain. The plants occurred singly, or, in not 
more, than two or three, in any plot of 100 to 200 plants and the only 
explanation that can be given is that they are accidental mixtures 
possibly from dropped seed of the previous year’s crop. 

Vrom plants marked (6) were obtained 26 plots which are pure 
for both characters and 49 the parent plants of which were homo- 
' . ; zygous for red-glume colour but heterozygous for grain colour, the 
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/ X nhtamed 27 plots wHcli may be regarded as pure 

rrom (c) we obta to be bomozygous for gram 

te both “ ttexow '^3 for eolooi of gtoe The 

colour, wbicb IS white, but red-<^bmed plants, m the 

proportion of wbite-glumed plants to red ,iu 

latter plots, is 2-95 1. ^ ^ I ts having red glumes 

and white grain. Hence the parent plants were p 

these two characters. _ a areat variety of forms 

Apart from glume aad gram ooloui a grea ^ 

were obtained especially as ® „„4ertaken. 

already eitplained, numenoa oa ^„„ever, been retained for 

Specimens of some TL a few apparently 

pi aetd from these hybrids hare been 

selected for field trial purposes ^riment carried out in 1W3 

.irrti-tyryi.-..-.'--"- 

Fa generation :— 

Table VIII. 

Plants witli whit® grain. 


plant No. 

Hants witu 43 — 1 


' - — — — - — ^ " "■ 

28 1 

60 

76 

1 ■■■ ■ 

37 

66 

2 . . 

26 

69 

3 

20 

91 

4 

17 

64 

5 

33 

■ . .. 75 ■ 

6 

19 

: 80 

7 

33 

81 

8 

18 

77 

9 

21 

84 

10 

16 

1 — 

11 



823 


268 

_L-— — — — — ^ 


proportion bears out 

obtained by the other writers already menti 

FoKnatim, Natwd and PUnt 

In the Umthly S«lU» d ^re is given a summary 

Diseases, Borne, for Jnne 1913, p g 4 



uiic- xujjuit- oi oDservations and experiments conducted by 

Rudolfo Fameti, in Attidell’ Istituto Botanico dell’ Universita 
di Pavia. In this summary it is stated “ that the pales of rice 
never open, before, during, or after the dehiscence of the anthers 
Consequently the natural production of hybrids is impossible even 
as a chance occurrence.” However true this may be for Southern 
hurope, rt is certainly incorrect, as applied to Burma. In the drv 
districts of_ Upper Burma hybrids are quite common among thi 
nmerous roguM ’to be found in nearly every field of ordinary 
paddy, and Mr. McKerral has shown that they are not difflcuh 

I r B™a. Of the red ‘ ‘ rogues ” 

sekcted from a field of white paddy 22 per cent, were fo^d by 

him to spht up-proving that they were heterozygous. It is 

by mktur “ 7 have arisen except 

by mixtures or close growing of red and white-grained plants and 

subsequent natural cross-fertilization. ^ ^ ^ 

_ With tbe assistance of Mr. Sawyer, Assistant Botanist, the 
riter has from year to year eaxamined a very large number of 

found that the followmg observations hold good in Lry 

(^) As the heads of paddy emerge from the sheath the flowerc 

from segment of the head which has j^re'otfof tt^Ttf 

^ =‘“800 on :t- 

_ The glumes open, the stamens hane out aiirl fit p d-v 

-^llytTlZT and 10^1 m " T' 
most favourable, and ‘ ’ floweXg ” 

height about 8 to 9 a,m As tht dew ' 

flowers will be found tn hi ■ gradually disappears the 

begins to get vei^*M d “‘’'T ““y 

being 
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{Hi) The angle formed by the two edges of the glumes when 
the flowers are fully open is about 25 to 30 degrees, but the stamens 
have often emerged before the flower is fully open. 

(iv) Pollination takes place before the glumes open, or at the 
moment of opening — seldom afterwards. At the moment they 
emerge from the glumes the anthers are found to be already open 
at the lower end, and with the aid of a microscope, pollen grains can 
generally be found on the stigmas. 

From a few flowers allowed to open naturally as the anthers 
were on the point of emerging (or as far as possible just before they 
emerged) they were nipped off and the flowers covered up. The 
fruits of all these that were uninjured by the process developed 
normally. On the other hand, of those which were opened arti- 
ficially and the anthers removed before flower was ready to open and 
afterwards left without covering, about 5 per cent, developed 
normal fruits (actually 11 out of 208). This may, however, 
have been due, partly at least, to the great difficulty 
experienced in opening unripe flowers without injuring 
them. 

The stiffness of the glumes and the manner in which they 
“hook” together make artificial cross-fertilization difficult. It 
is not easy to open the flower without damaging the glumes so that 
one or other of them shrivels up, but a Mttle success was attained 
by first running a fine needle between the two glumes on each side 
so as to unhook them and then carefully opening the glumes but 
a short distance to remove the stamens. 

One other point in connection with fertilization and the pre- 
valence of ‘ ‘ Gwabo ’ ’ may be worth mentioning here. 

“ Gwabo ” is the Burmese name given to that condition of 
paddy which causes empty husk without any grain enclosed. In 
some parts of Burma and in some seasons “ Gwabo ” is very prevalent 
— the writer has seen samples threshed with twelve to fifteen per cent, 
of empty husk. Although it is known that whole heads of unfilled 
grain may be the result of boring grubs {Schoembms bipunotifer, 
etc.) which are fairly common in some parts and that, as shown 
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by Dr. Butler,' the fungus Sderotkm Onjzce may be tbe cause nf 

“fbo " to 

wabo nor can they be made to account for more than n 

upir::;/ —s to 

pees annually. The presence of the borer grub Is easily seen 
the work of the f„o,„s is not difficnlt to W “t ““ 
Gwabo as mentioned here is that condition where the ^erde 
g mns are not found m whole heads or even in masses on one head 

The grainsMar th P^^ole among the sound grains- 
on the ends of theZnl^ ThT -footed than those 

there is no late tillering or development oTo-re”* 

“ae h 'r “TtC 

-J^STZ 

developmentr to have been any attempt at 

Since Dr. Butler’s investigation took place in 1912 the nresenf 
wTitev has teed unsuccessfullj in several ways to find out th! cause 

o this condition which results in such an enorL^^^^^ 

and IS rapidly bemg converted to the idea that it • 

some external physical asencv Tt caused by 

that conditionsmT climate and atl T“ ° 

eSecf upon the fertffi.ation of the oTulerC 

season which is very wet at tV consequently after a 

prevaleut. 

the weather is wet and rainy at "I statement that - If 

they often do n^rcb,; aJrL”! p“l'Sa“ *‘‘7 
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irrigation has the same effect, -whilst still others have similar theories 
connected with the wind. 

No evidence can at present be found indicating that there is a 
greater proportion of empty husks iu those varieties flowering here 
during the rains than in those flowering during the dry weather. 
In fact observations point in the other direction, viz., that 
the KauJcgyi crop— flowering in November-December — suffers the 
greatest proportion of loss. If, as is generally believed, climatic 
conditions do modify pollination or its effects the above appears 
to indicate that the varieties which habitually flower during the 
rainy season are in some way adapted for this purpose ; but the 
Kauhgyi varieties, not being so adapted, when a wet spell occurs 
at the time of flowering, are unable to effect fertihzafcion of all the 
flowers. If such be the case or if weather conditions are responsible 
the chances of finding a remedy and so reducing the enormous 
losses which occur in the main crop are very remote. The investi- 
gation of ‘ ‘ Gwabo ’ ’ is still being continued. 



SUGAR PRODUCTION IN THE UNITED PRO- 
VINCES, FROM AN ENGINEER’S POINT 
OF VIEW. 


WILLIAM HULME, 

Sugar MngineeT Expert, 

tie Svd’ptnt “T “r“ 


Cwts. 
& 


1903-4, 

6,333,84,3 

3,967,183 


1912-13. 

15,443,033 

9,519,172 


191.3-14. 
17,937,390 
9,971,200 


'',""',‘00 9.519 170 , 

„T, • . w,oiJ,i72 9,971,200 

of a,Ki~crisIrr ‘le value 

being 2,494,357 cwts. Previous year alone 

Java^niLrilSttar 

probably are P f Java in the sugar-world 

(1) Efficiency of the staffs controlhn.^ th<. • 

(2) The installation of the hTs^lV 

(3) Intensive cultivation. " factories. 

G) Climatic conditions and the geooTaiihi-p«] 

island. &®Oo^*pbi cal position of the 

It will be admitted that the first tLr,.,. -p * 
to any sugar-producing countrv but fh t applicable 

tf-e f«f fiat ^ 
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those of the United Provinces for the cultivation of the sugar-cane, 
and this certainly gives Java an advantage, the exact extent of 
which cannot at present he accurately estimated. But on the 
other hand the geografhical -position of the United Provinces has 
some compensating advantages. It is said that it costs Java 
Rs. 37-8 per ton to get her sugar into the United Provinces. If 
this is so, it is a considerable tax on Java sugar brought to the 
United Provinces and other markets north and west of this 
sugar-producing region. It is thus quite possible that the 
advantages obtained from the chmatic conditions of Java over 
the United Provinces are cancelled by the exorbitant cost of 
transport. 

It wiU be interesting to watch the development of the nmv 
sugar factory which has been recently erected in the Gorakhpin ctis- 
trict. It is said to be the intention of the proprietors to raise the 
efficiency of the factory to the same standard as that in vogue in 
•Java factories. If this is done, and a sufficient supply of good 
fresh cane is maintained during the season, satisfactory results 
may be confidently anticipated. 

It is unfortunate that the cultivation of cane in India is done 
on scattered areas, as this causes delays and difficulties to factories 
capable of crushing from 8,000 to 12,000 maunds of cane per diem. 
It is well-known that rapid deterioration of the sugar-cane occurs 
after cutting, hence if there is any delay between cutting and 
crushing much loss is caused to the factory ; it is therefore impera- 
tive to exercise skilful and strenuous supervision in regulating the 

cutting of the cane at the proper time and ensuring dehvery wit 

the least possible delay. ^ . n i + 

At present the factory owners are in most cases compelled o 

buy the cane in small lots from numerous cultivators, who are 
eager to get the matured cane off their land in order to prepare it 
for other crops, and in their eagerness frequently attempt to dehver 
more cane per day than the quantity arranged for. The result 
of this procedure is that the factory owners must either refuse to 
take the cane, which would be disastrous to the cultivator or 
crush stale cane at a loss to themselves. 
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Tll0 dm* RI}! o p Qjf fjKf* * J* • 

factory owners and wIia ^i^^portanee to tiie 

loitJmto acc;relMentTl“““ “ '™'’“ ’>» 
about oue-thiTofM ! *“‘”3' to grow 

daring a eatou by tlat partionbr fac-tory 

and irte-riporng yi“ Z f *“ ^4 

tbe utmost^ Tn Z^Z IT T a 

season’s output twenty per cenZ^tl, *1® 

tie establishLnt ohm Z ’ Z increasing 

iigi-olass cuItiyatifnTe' .ZZZZZ « 

mentiononlyonetlipWalr.it? x piantation. To 

lis cuMyation, arf thtet 1 Z" 

better quality. ^ ■"”<* «ane of richer and 

Tlie quantity produced per acre is very imnnw- x ■ x, 
of keen competition, and Ls become /. days 

neglected. The selection of slaTlai ^ 
of the bigbest importance flr,ri • irrigation are 

of sugar on a large scale 'and t ” scheme for the production 
tier must be catluy L“dered““"'‘“ 

zz t eXit di: 

to employ a 5urtrSl4flrf°t™ ‘‘ “ ““®a>y 

manager with a general inowledgerflheTu^'^ men, comprising a 

witb an assistant, both of whom must h ^ engineer 

macbinery, a cbemist wko bas snpci i '^rained in sugar 

aad sugar-cane, „d tr^ 4- 

salaries of sucb a Staff would beet ’^i ^ m '''' As tbe 

ment charges, and the depreoiatior onthe 

IS necessarily bigb, and in View of tir T ®^P®nsive machinery 

only 100 days, it is essential that the^ f 

ously dunng tbe whole of that period TW f eontinu- 

energetic and resourceful, and well able to c! 

that may arise. nny difficulties 



A factory dealing witli 12,000 maiinds of cane per day would 
pay better than one crushing 8,000 maunds. There are many 
factories in other countries crushing 15,000 maunds per day, u 
inthe IJnited Provinces it would be difficult to centralize so much 
cane unless the owners ac(iuired a considerable area of land neiui 
the factory and adopted modern apphances for the cimck 
conveyance of the cane from the fields to the factory. 

The smaller the factory the more difficult it becomes to ma ce 
it nay The same skilled stafi is necessary for a small modern 
factory as for a large one, and as the duration of the campaign is 
only 100 days, the comparatiyely small tmm-over is heavily taxed 
to pay the wages of the permanent skilled staff (who are practica _y 
idle for 265 days in the year), the interest on capital, and a fair 

amount for depreciation. _ i 

It is sugcxested that if some other business were combined wnh 

the smaller-sized factories so as to utilize some of the machinery 
and the idle sldlled staff, then the smaller-sized modern sugar- 

factories crushing, say, about 1,500 maunds of cane per day would 

have a better chance of success. 

In looking oiound for a suitable adjunct to a smaU sugar- 
factory it would appear tliat as plenty of oil-seeds we grown locally, 
a seed-oiusbit^ and oil-extractii« plant might be adopted with 
some prospect of success. There appears to be a fair market for 
oil of most kinds locally, and the meal from the seeds could be 
mixed with the molasses from the sugar-factory, compressed into 
cake or cakettes, and sold for feeding horses and cattle when 

”^rL“t“done in England and Erance in feeding 
stuffs, the seeds for which are carried from India and other oountues 
a^d tie molasses from America and the West Indies, and judging 
by the rapid growth of the business in recent years it 
to assume that considerable profits are made. In the United 
rinces the materials (oil-seeds and molasses) are on the spot, and 
the nucleus of a seed-crushing plant, consistii^ of the ending 
■boilers and engines, pumps, tanks, water-supply, offices and an 
intelUgent stag, is already installed in the sugar-factory. 
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processes of seed-crushing, oil-extracting, and even oil-refining are 
simple ; and a little training would suffice to make the staff efficient, 
whilst the additional cost of a seed-crushing and oil-refining plant 
when compared with the cost of a sugar factory is very low. 

It is suggested to start the seed-crushing plant when the sugar 
season is over and to run it for about 200 days. This arrangement 
would afford the staff a rest of about two months in the year, and 
during that time the boilers and engines could be inspected and, if 
necessary, repaired. 

The seeds available for crushing in the United Provinces are 
rape, linseed, gingelly, castor, ground-nuts, mustard, and cotton, 
some of which are very rich in oil. 

The market for oil is assured, and there is also a fair market 
for oil-cake and other feeding-stuff. 

It IS probable that a seed-crushing and oil-extracting plant 
will be installed by the proprietors of a certain modern sugar 
factory in the United Provinces in the near future. If it proves 
to be a success there will be better prospects for the success of 
small modern sugar factories. 

The^ improvement of the indigenous methods of sugar pro- 
duction in the United Provinces has been under consideration for 
some time. At first sight this would appear to be an easy thing to 
do, but there are obstacles in the way. In modern factories there 
are multiple-mills weighing 700 tons, whilst in India most of the 
crushing is done by bullock-mill that a strong man can lift. These 
bullock-mills are usually fitted with three rollers, two of 10" by 8", 
and one smaller for regulating the feeding of the mill. They are 
arranged to work in a vertical position, at a peripheral speed of 
about SIX feet per nunute, and the average extraction of sucrose 
by such mills is a,bout 50 per cent., as against about 90 per cent, 
in a inodern multiple-mill. ’ 

Crushing sugar-cane is no longer work for bullocks, and as 
long as It continues so will the importation of sugar increase. 

As nearly all the cane in India is crushed bv bullock- mills 
it is impossible to expect any increase in extrakon from that 
source. 
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bullocks at tke commeucement of tke crus 
;rally worn and weary, and very often tt 
off ” to enable the weak bullock to rotate the 
• reduces tke extraction and causes much 
r who is usually too poor to buy stronger bul 


To improve the extraction more power is reqiuiea, uue 

vator has not got it, and cannot get it. 

Any scheme to improve the indigenous n ethods of 
duotion of sugar must include power-driven nulls, winch- are cos y 
anTbevond the purchasing power of the ordinary cultrvato . B 
a number of cultivators in co-operation with the 

Sana could purchase a P"\"u^:;fVra:- 

astowhathmdofmotivepo^^ 

Ca“ tUe «uel, could he used for generating steam, also the exhaurt 
Imtr heating the juice, and the waste heat from the horler for 

""'Sl^ise the owners would have to conform to the Boiler 

and Prime-movers’ Acts (these Acts may keep many en 
p^rom taking up mechanical power), and employ a certrfi- 

“"“■idnd of a power-mill would be the 

A good single three-roUer mill at its best, with Umted kr 
tinc^ !Z wmSd, at a speed of 18 feet (peripheral), ex ract about 

“n r r; ? oruTw would extract about 80 per 

It.’ Therefore « ^ “f 

Tif r:?’ctdd‘:fr“rai:er- douhle-miU couM be 
hut if the money of about 80 per cent. 
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It is not to be expected that this small fact 
to make sugar to compete with foreign sugar ; 
sugar or gur, such as is now made by country fa 
tion by orthodox Indians, and for which hi 
{although, most of it is 
sugar. 

The objects of such a factory would be to reduce the loss in 
extraction at present made by the bullock-mill, and the losses due 
to inversion and caramelization ; the heat for boihng purposes 
would be under control, and the losses due to over-heating, which 
are considerable at present, would be reduced to a minimum. 

It would also greatly help the industry if the Mmndsaris under- 
took the crushing of the cane by steam-power and relieved the culti- 
vators from that work. At present in Bareilly District they buy the 
jmce fromthe cultivators and boil it into which is afterwards 
centrifuged, the molasses taken off is boiled again and a second sugar 
IS made. Then the sugar is put through a grinding and bleaching 
process which is certainly ingenious, but at the same time verv 
objectionable, for it is taken outside into the 
patch of ground which has been levelled an 
instances with a layer of concrete, and f 
cow-dung which is beaten down to form 
of thin cotton-cloth are laid down, and the 
cloths in long and low 
base and 6" or 7" high. Trained 
top of each ridge and by a peculiar 
ankle and foot gently grind the sugar, moving 
in this fashion from end to end 
turning over the s ’ 

of the ridges. The work of the foot- 

be done in the glare of the r - 

of its rays. Consequently the men 
their feet, and is from time to ti 
to the ridges. 

This sugar fetches 
more than is paid for 


ory would be able 
; but it would supply 
ictories for consump- 
gher prices are paid 
very impure) than for factory-made 


a square 
in some 

sometimes with a layer of 
a hard surface. Strips 
sugar is placed on the 
narrow ridges, from about 12" to 15" at the 
men stand barefooted on the 
twist and side movement of the 
■g along the ridges 
many times. Another coolie follows 
sugar and casting it up from the sides to the top 
-^-grinder is laborious, and must 
sun on account of the bleaching action 
perspire, the sugar sticks to 
me scraped ofi and carefully returned 

Very high prices, very often Es. 3 permaund, 
igh-class factory-sugar of high purity. It 
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is difEcdt to and out whetkei this fancy price is paid for the 
imparted flavour, or ou account of prejudice against model, 
factory-made sugar ; probably it is the latter. ^ 

It is gratifying to note that there is evidence of th ■ P ] 
gradt ty weahLng. The sugar made at the modern fa^o^ t 

Unowned by Bf Eat aS hi! r 

inviJ all and sundry to visit their t objelion- 

that there is nothing used in the process which would 

““‘prttwytnetutS the increasing importation of ford^^ 
sugar into Inia is tt t dar^ itan 

imnure sugar, as well as the cost of the re-agents that he uses ( , 
rrtre^o.). Most of the foreign sugar is much purer than the 
Man sugtr and is cheaper. He cannot use all foreign sugar 
because the public demands the molasses flavour presen m e 
tZ sugar, therefore he nflxes the Indian andforeign sugars and 

"'tts"tbtl.Tt'there will be a larp demand for 

•f TTmfprI PrOVlllCCS that SOniOtiiu.115 & 

:L“rctiditionsofp— g,and« 

irvjdAti flue (I'l to low extraction of juice fiom >v J 

losses due u -vortlWei+inn and (3) to inversion caused 

t;s:xre;r=tts:riesy^^^^^^^^ 

rrhu: hTb n r ted near 

n-f wViieli it is expected, useful data may be 

"i rL” t*:dVantages^f maceration.^ When the 

obtamed legaiclin;^ . Viicyb ^aD luices are ex- 

extraction ‘Bejmj“^^J^^^t\;„,esitatiiig t^^ ein- 

prcBsed, and these ^„^ld be a burden 

ployment of a " ^‘‘“fXhis in view experiments will 
nrXTLt the Lt of extraction in order not to ei^ress 
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the sap juices, and to find out some simpler way of treating the 
juices than is practised to-day in modern factories. 

It IS a long stride from the country bullock-mill to the multiple 
power-mill, but the adoption of the latter seems to be the only 
way to stop the enormous losses which cannot be avoided while 
the small country-mill is rotated by worn and weary bullocks. 

By the adoption of multiple-mills the extraction would be 
improved about 30 per cent. This increase of thirty per cent, 
on the sugar (which is said to be 3,000,000 tons), produced by 
the country methods in India, would amount to 900,000 tons at 
£10 per ton; that is a saving of £9,000,000 or Es. 13,50,00,000 

borne sa^nng could be looked for also in connection with the treat- 
ment of the juices. 

We are bound to recognize the fact that climatic conditions 
are not as fayourable to the growth of sugarcane in the United 
Provinces as they are in Java, our principal competitor ; and this 
fact in Itself is a strong reason why the losses in extraction and 
manufacture should be brought down to a minimum. 

The writer hopes the forthcoming experiments will help in the 

arrangement and design of a small plant suitable for adoption bv 
hhardsam and others who are already interested in sugar produc- 
tion and that the efforts being made by the Agricultural Depart- 
ments in the selection of varietip'? nf tsno'QT.r.r.n « j ■ 

• , vaiieries or sugarcane and improvements 

in cultivation will be rewarded with the success they deserve. 
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BY 


H. E. ANN EXT, B.Sc., P.I.C., 

Agricultural Chemi$t to the Government of Bengal. 

At the last two meetings of the Board of Agrienltuie in India 
the question of the inwestigation of the relative feeding values of 
Indian cattle foods has been raised. At the last meetmg December, 
1913 the conclusion was arrived at that -‘The Board considers 
that a scientific investigation could only be carried out by a special 
stafi with special equipment such as could not at present be justified 
by the comparative importance of the results likely to be 
^ This would seem to be a very wise conclusion, for, as will be 
iUustrated in the following pages, the control of cattle-feeding ex- 
periments needs a large and efficient stafi, since, m order that the 
!^erimental results may be reliable, a large number of animals 

hSe to be included in the feeding trials. There -e so many other 

mote important investigations to occupy the attention of the 
Aericultinal Department that comparative trials of ca«e foddeis 
to India must Moessaiily be for the present shelved. One of the 
members of the Board of Agriculture even went so far as to 
V .nd with some truth, that the problem in certam parts of 

IuBt'fartht\e'’remembered that in Europe the farmers 
•ff tn sBend more on cattle food tlian can. tlie Indian culti- 
f °Ttos rh^ tom the fact that in Europe cattle are kept 
wtoiy for milk or for beef production. In India the object is 

generally the production of 
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Attempts are being made in many parts of India to improve 
tbe quality of tbe cattle. If these are successful the resulting 
animals will require more food. It would seem that these require- 
ments would be met by an increase in the area and quahty of pasture 
land and in the area of fodder crops grown. 

The following account of various feeding experiments in 
Denmark sets forth the procedure in such work and some of the 
results which have been achieved. 


Danish Feeding Experiments. 

The writer has for some years been incHned to think more of 
the feeding experiments that have been carried out in Denmark 
than of any other feeding trials known to hun. A visit to that 
country during the past year has tended to confirm his high opinion 
of these experiments. The work is not as widely known as it 
deserves to be, perhaps largely owing to the fact that the annual 
accounts of it are written in Danish and have never been fully trans- 
lated into Enghsh. Certain portions of the reports have been 
translated into French in a very lucid manner by Mr. MaUevre.’^ 
The writer is considerably indebted to these translations in the 
following account. 

Cattle feeding experiments in Denmark were largely stimulated 
as a result of a difference in opinion in Germany and Denmark as to 
the feeding value of mangold wurzels. The Germans thought very 
httle of mangolds as a cattle food, while the practical experience 
of the Danes went to show that they were very valuable for this 
purpose. As a result the Danes mistrusted the German teachings 
with reference to other food-stuffs. The Danish farmers approached 
Mr. Fjord and asked him to institute experiments to determine 
whether the concentrated foods could not be largely replaced by 
mangold wurzels. 

Since that time the experiments have gone on continuously 
and many thousands of animals have been employed. Mr. Fjord 
died in 1891. The experiments now going on deal with milch 

1 Bocihte de Palimentation rationnolle du betail. Co^npte rencU du onzieme congres, i907~ 
Do. Oompte rendu du onzieme congress 1908. 
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cattle, pig. aad 

';"o rai* oily ndloh cattle, si.ce i. tUs way a g.d 
Lr will be obtamed of the great care which is expended m oi 
to get reliable results. The p^-feeding experiments 
admirably summarized in feeSnu'triaf "s that 

..eyter":'V‘— ^ ^vith amma. 

n ■^ A frtr tViP niiTOOse TKev are conducted co-opera- 

ttr "/nri"m ander^he direct coiitrol of the 

ZL of thf Royal Veterinary and Agricultural Institute o 
offioiab of the Koy 

Copenhagen_Th«e 

rfr Lte it brines the Government Agricultur-al oteials m 
? ^ totr;.! the larmers, and in many cases the work carried 

closer touch w ii^ent and a demonstration ^ 

r Word was the pioneer of feeding experiments in 

TO and to experiments were at the beginning purely private 

Denmark and ms exp iinportance became 

and carried out at his 7“ cultural Society 

"L"r fr 

“tf the Sate also set apart an annual subsidy which has 
years later the State characterized by the 

Since been continue . ^ carried out. In planning 

special conditions imc ei ^ j tuten. in order to 

them the advice of the neighbou g problems 

take advantage '““\X“_riments are carried out under 

are of local interest and tha»W^^ ^ i, 

d "efore have more confidence in tbe results, since 

^V-as over the Whole 

“““St work after a time wSh tVS ft- 

tat necessary to have a central mstltution tom ^ 
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Tlxe State provided the necessary money, and as a result the Royal 
Veterinary and Agricultural Institute was built at Copenhagen 
and began its work in 1888. The experiments, however, still con- 
tinued to be carried out on private farms just as before but all 
data are now collated at the Institute, where also all analytical- 
work required is carried out. The Institute has been referred to 
in a previous number of this Journal and no further description 
need be given here. 

Irom time to time reports on the work done have been issued 
Mr. N. J. Fjord issued 17 such reports on his private work, the 
last appearing m 1883. Since that time the Laboratory has issued 
about 80 such reports, ail of which are serially numbered. Their 
subject-matter covers a very wide field such as Dairy Chemistry 
Bacteriology, researches into animal diseases, and investigations’ 
into animal physiology, besides the feeding trials. 

Description of a feeding trial 

It IS hoped that the following account will give a good idea 
of the care expended on these experiments. A farm is selected 
w ere a herd say of 150-200 cows is kept. From the herd 40-50 
cows are selected all of which have just had their first calf. Three 
groups of 10 are then selected in which the animals are as even y 

“.Sta tyTrt h 

simiiai type, which can be rejected. 

In order to ensure that all the groups are alike they are fed 
on the same ration for 2-3 months, the milk is weighed and th. 

every lo days If the groups show any diSerenoe they are re- 
arranged and the work is begun over affaiu anrl r -i 

all the groups come exactly ahke. The ration fed durm^tTe above 

*:xra“nis szr t: a^x:ior r' 

foseeiftheystillkeepahke. Wewillnol'rttel^^^^^^^^^^^^^ 
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experiment in which the relative feeding values of maize and wheat 

were established. . • 

Expmmmtal psM-On^ group wiU coutmue to ree®^ * ' 

same ration as before. Another receives an extra ration of i a ^ 
-Knf DO wheat The third receives an extra ration of wheat bu 
“maL tL experiment continues on these lines for 1-2 months 
duringwhiehtime the milk is weighed and analysed, and the anima s 

also are weighed. , • i „n ad to the 

Final this period the ammab am all put on to 

same diet again which ^ - nearly ^ , 

ritTpIsr of rmrald'The change in body weight ar, 
:^ln dlrmined. During this dual period all three fu^houl, 

L same difference in body weight. If they 4° 

periment is rejected. If they do, then one knows that he ddferenc 

Lted in the experimental period are due entirety 

The same experiment is carried out on 6 ci eren i 

2 years. In the end the comparative values of maise and whe. 
“““ ae Mlwhig is a short summary of an actual experiment. :■ 


Daily ration. * 

.PreUminary period. lExperimentol period. 

Fin 

Ebl period. 

— - 




A ! 

B 

c 

A 

B 

c 



1 'On 


2*12 

1*06 

None 


1*03 


Wheat kilogrammes 


0-89 


None 

1*06 

2*12 


1-09 


Maize ** * ■ 




.. ..-.1 

1 — — 

' 

— ! 

1 — “ 

— — — 

A, ■ 1 

B 

c 

1 

A ! 

B 

C 

A 

B 

0 

Milk per day, kilogrammes. . 
Daily increase in weight . . 

13-80 

0 

13-80 ' 
1 -0-2 

13-80 

0*01 

11-75 

0-11 

11-85 

0-13 

11*55 

o*n 

10-05 

-0*29 

10-66 

-0-29 

10-65 

-0-28 



AGRICULTURAL JOURNAL OF INDIA [X, I. 

Feeding trials on the. above lines began in 1887, and up to date 
more than 4,000 cows have been utilized. Working on these lines 
it took 20 years to investigate fifteen ieeding-stufls. So far the 
general results of the feeding trials show that wheat, maize, and 
bran, all give much the same results in milk production, whilst oil- 
cake is slightly better. The following weights of the substances 
named have been shown to be of equivalent feeding value : — 


Equivalents. 


lib. 

ilb. 

|lb. 

f lbs. 

2i lbs. 

5 lbs. 

10 lbs. 








Wheat. 

Maize. 

Bran. 

Dry matter in 
mangold wnrzels 

Sunflower 

cake. 

Cotton cake. 

Sesame cake. 

Molasses. 

Hay. 

Straw. 

Mangold 

wnrzels. 


Effect of various foods on the composition of the milk. 

The experiments have repeatedly shown that the changes of 
food have had practically no effect on the chemical composition 
either of the fat in the milk or of the milk itself. Changes in the 
composition of the milk are caused to a much greater extent by the 
individuality of the animal. 

This is a convenient place to mention that the Danes find that 
pasteurisation is a sure way of removing the taints due to various 
feeding-stuffs from miiv 

Control of the experiments. 

In some of the more recent Danish feeding work, viz., that 
described later m this paper, four men are kept speciaUy to guard 
e cows. wo of these men are always on duty and must never 
leave the a,nimals day or night. They are educated young men 
and take the necessary samples. They are also fully instructed 
m e e ai s an objects of the experiment. During the course of 
the work these men receive only one hali oi their salaries. The 
other hall .s put by until the end of the experiment. The Labo- 
ratory r^etves to itself the right to forfeit this haH in case of anv 
bad wort or of bad faith on the part of the men. 





liar! no obliex aim xnau unc^u ^ 

Then came a time when certain of the results ap] 
I some important matters from eertam apparnm 7 
physiological theories. In consequence the Labo . 
Ltted to very violent attacks. In reply it m. 
searches, the results of which proved the corrects 

™*in this way there arose a high cte series of r. 
for their object the determination of 
minoid nitrogenous matter 

Tt is wortli while to refer more fully to this lesear 
rf the curious facts brought to light. The resear, 
described in the 60th report of the Laboiatoiy pu^ 
In order to explain the origin of the research, rt n 
to rtudy Danish agriculture shortly after the nndd 
at the^close of the war with Germany. Itth 
for the farmers, in order to imFove th« dany im 

large quantities of milk throughout the year and 
.o lqPT..+,nfore. It was therefore necessary to i 


of milk in tke Counties o 
Agrionltural College, Wyo. 
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of their cattle. Hence, to the hay and straw already fed, they added 
concentrated foods, such as cereal grains and oi'l-eake. Mangold 
wurzels, at that time Kttle cultivated, formed a very small part of 
the rations of cattle. As a result the miUc yield was increased by 
the feeding of large quantities of concentrated food, which, however 
was a very costly proceeding. As the growth of mangold wurzels 
spread, it was seen that great economy could be effected by substi- 
tuting them as far as possible for concentrated foods in rations. 
The question to be decided was to what extent they could take 
the place of concentrated food in the ration without detriment 
to the milk supply or the health of the animals. Apart from the 
large amount of work which would be thrown on the digestive tracts 
by the assimilation of such large rations of mangold wurzels, a total 
substitution seemed unthinkable. The mixt.ure of straw, hay, and 
mangolds is very poor in nitrogenous matters, and the addition of 
certain amount of concentrated food rich in protein seemed in- 
dispensable. From reasons of economy, however, a large number 
of farmers had pushed the substitution very far, so far in fact that 
he question arose whether they had not surpassed the safe limit. 
Ihe opinion of scientific men was divided. The Agricultural Labo- 
ratory thereupon submitted the point to the test of experiment, 
these particular trials were carried out in 1900 to 1901 on 48 lots 
of ten milch cows each and the results were published in the 55th 
report of the Laboratory. They led definitely to the conclusion that 
during winter the substitution of mangolds for cereal grains or oil- 
ca e could be made within large limits without detriment to the 
proc uction of milk, the maintenance of the live weight or the health 
of the cows. Ammals weighing 475-500 idlogrammes, kept in 

whetlr tl indifferently 

whether they were on a ration of 

•I- *5 kilogms. 

& 10—15 

or of 4"5 


Straw. 

Oereai grains. 

Mangolfls. 

Straw. 

Hay. 

Oereai grains, 
Mangolds. 
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Out of tee experiments aro^ the controversy referred to 
above. The critics would not allow ^ 

stte^ to the — amo^t ^n “teVs 

food when at rest ^ 

maintain its body weig^ • r*^awM£rbi- at least 350 grams 

tables for a cow of 600 kilogrammes live g ‘ ‘ 

of aigestible nitrogenous maf^r 

agrees with the tabta^K U ^ 

and Stohinann. 6 . Kuhn, and ^ 

fifijurB mis'lit be BjS low SiB ^ i • i AOd dW 

work showed that 3 cattle at rest weightag respec lye } 5 ? 

and 400 kilogrammes which were fed for 71 “ tay wem 

in nitrogenous equilibikun by a ration 
243’8 gms. of nitrogenous matter per da^ p 

live weight—a mean figure of 230 gms. n^opscarv 

As a matter of fact, the figure for tbe daily amoun ^ 

digestible nitrogenous matter which was genera y aoeep^^^ y 

authorities at that tune, for maintammg ,ndVoduclng 

uTtiTYioil weighing: 500 kilogrammes, doing no work, 1 

r^Sgm;. 

of milk per day, then it was all per 500 

gms.^ of ^ig^^^^ible nitrogenous mattei^ 
kilogms, body weight, would hove to ■ 

it can be calculated that a ' °\„tton cake ' 

would have to receive a rate -^.“^rlion is prac- 

ill addition to mangolds, nay, ana 
g:®itieallydm^ V- ,. ; - : ^ ' - -te— ----— 

l(Nitrogeax6-25.) p^^^yi^ania 8t<ite College Agri. 

2- “ Maintenance Rations of Cattle. 

Exp. Station. 1898. TTundon Hseoker of Minnesota, however, gives a figure much 

S Vide Kellner, Ai-msby, and Hanson. HseoKe 
lower than this. 
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..xiuioisms agams-c Tile uopenliagen experiments were 
based on the above figures. The critics said if you subtract from 
the total digestible nitrogenous matter wMch you feed to eacli 
animal per day the 300 to 850 gms. generally recognised as neces- 
sary for maintaining the nitrogenous equilibrium of an animal at 
rest and producing no milk, then the remainder will not be sufficient 
to make up for the nitrogen secreted in the milk, the yield of which, 
it will be remembered, was 11—13 litres a day in these experiments. 
Matters are still worse, tliev sairl if if. La 


drew on the nitrogen of their own tissues in order to siij 
milk, or else there must have been some very laro'e erroi 
experiments. 

^ Thus confronted by critics the Laboratory had to n 
Its reputation. They were certain there was no error i 
experiments, and it seemed as though the animals must hs 
nitrogen from their body tissues. It was surprising, howevf 
their body weight had not decreased. It had in fact shown , 
increase. The question then arose whether the animal 
aymg on non-mtrogenous matter in the form of fat, and i 
source of gam masHug the loss due to waste of nitrogenous I 
The Laboratory decided there was a certain though d 
way of clearing up the problem. This was to feed cows on , 
nch m mangolds and hence poor in nitrogenous oonstituenti 
IS rations sinnlar to those employed in their feeding trials of I c 
^d then to keep a ireful balance sheet of the Nitrogen be 

and milk. Such experiments were carried out, and their , 
are set out m the 60th report of the station. The ^rtaent 
vey comprehensive and, by a scale of rations p„”? 
m protem, showed definitely what was the indis^nsable“ ij 
that imich cows ought to receive daily in order that they s 
mmtam their body weight and not lose nitrogen from thei 
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Tn aU nine oow were included in tins expeliment and ttey 'icere 

ber, 190o, till Juiy, ^ ^ _ received a ration m 

:Xf :r“i:: 

*0 enpply t.e 

nitrogen excreted m their ^ ^ m consider the typical 

In order to illustrate the results we vi _ 

case of a cow (numbered 68 f "2Lnt during each of 

periods tbiougbout 

-bicbtbe ammalwas^-^^^^^^ period tbe daily 

cotton cake, bay, ^ urine, and milk were 

amounts of “*“*“ “ the food varied from 151 

detomuned. The amoui B 

gms. daily to ^ much “ » bsted from the 

wUl consider tbe 8tb to t P ^ ^ i all. During 

6th Jebrnary to the J^ttmngolds and poor m 

this time tbe cow consumed a ration ri « somewhat as 

cotton cake. The actual ration was tbiougbout 

follows : — fur 

5 kilogrammes of straw. 

2-5 „ „ meadow bay. 

_ decorticated cotton cake. 

I * 0 19 

,, „ mangolds. , . 

. V • Lf wn. 453 kilogrammes at tbe begmnmg 
Tbe animals weight ^ ],ept fairly con- 

and 457 kilogrammes afterwards. Hen ^ g 

etant. The average ““t“s food was 191 

per day. Its ^ pns., in” its urine 84, while the 

gma. It ' a * total of 183 gms. of nitrogen. 

milk contained 59 gms., ° . j„;iv loi -183=8 gms. 

Hence the animal’s body was gaming daily 191 g 
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of nitrogen. There is therefore here a cow. which durin. 91 
months, has suffered no loss in weight of its own nitrogeiious tij ues 
and has given an average daily yield of 13 litres of milk and that 

that fed to the cows m the experiments of 1900-1 Uh.’ 1 
seen these rations were denounced by theiticfl 17 e ® 
m nitrogen for animals yielding U-13 litres of milk ItliuT 
convement to caU the reader’s attention here to the fa t tL It 
mtrogenons maUer fed in the food only about 50 per oenC dlet 
ble. Hence the above animal was receiving 95-5 mm rliV 1 
nitrogen daily equalto 95-5 x 6-25, that is, 596gins. ie iiMfntr 
genous matter. According to the cHfinl f 

- 1- 1^163 gms. 

ofi9oi::r"e7T“^ 

rrcfoCTCr 

showed a close conneotion betweenthe amoMoflT^CCttl 

m the food and the amoimt of nitrogen i • Ti 

-P Cl 1 . oxcieted iii the urea A<a 

tt: content 

oonteMiMSot rrfCll77““T “‘“*“ 

nesota«nral.a;ionb1^^^^^^ 

ingtirn:r;:t:rorc^^^^^^^^^^ 

nitrogenous matter. The e.xLme7 1 f""® “ 

the first two years there was no obseCbfe dir ' 
two kts. During the latterhalf of the third wiiClot B 7” ‘1 
get thm and their skin became hard to the Cl: 1 77° 

cr-a:aMTCnCtr:rt~^^^^ 

'Its daily yield of milk was 13 Hlroa^ToMwTiMCtn C ~ 

kilogms. ; henoe fraction ° ? U 28 kilogms. The animal weighed 45 

* Benedict. American Journal of Physiology, 1906. 
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areen fodder, whicli contain suflacient nitrogenous, ma . • 

” Hence, to seriee oi Danish lot exp toe 

, „ e.,,R=.+I+nt,p durins the winter iebS expensive 

tKat the Danes can substitme auiiiig 

be of interest to remark that Dr. Hindhede who was 
It may be or 

responsible for much of the that 

“rrotrrentti 





the impeovemeht of cane cultivation 

SOUTH CANAEA DISTEICT. 


H. C. SAMPSON, B.Sc., 

oftKfwl!!c„r]i“a!'?'r™'^“™ ‘'"= oondil 

o^ned Agncultural Station at Taliparamba in North M 
This was an entirely new crop to this part of the West Coast 
he methods of cultivation adopted were sugaested by the V 
rience gained in the drier districts of the t 

stress was laid on t 

On tLe East Coast 


^aequate manuring and drainage, 
te practice to manure very heavily either 
een leaves or, m places where the supply 
^ 01 -cakes either castor or groundnut, 
ible in any quantity in Malabar and the 
1 1 ive. Fish manure (beach-dried sar- 
in most seasons at reasonable rates and 
for tins tnal crop. Two varieties were 
ed tans. These were planted in 
larch and were earthed up before the 
s the South-West Monsoon is very heavy 
and August averages about 100 inches) 
moisture particular attention was paid 
? between the rows of cane 

i along the rows. These trenches were 
trench which carried off all surface 
crop exceeded all expectations and was 
lest crops on the East Coast. 

( 76 ) 
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tW monsoon oi tlie sameyeM. when towing for the tot 
After the ^ifierence between the pale 

time m the South „„ tie Agricultural Statton 

and stunted crops tliere or. V<ar! indeed. A few sets were 

in the adjoining district planting season through the 

accordingly Association of sOuth Canara and these were 

District backwater islands in the river near Mangalore. 

planted on one of th ■ ^ ^ though the Eed 

These crops ,,ore vigorous variety than 

Mauritius proved itself to ^ locahty was considered an ex- 

the local cane an gave ^ „onipared with the luxuriance of the 
uittal Sr ® was attributed (and 

rightly as It f 

and manuring,. aictrict to get into touch with actual cane 

i *ie cane tract s of and Coonda- 

cultivators. A fe , ^ these canes, and further these 

par Taluks ^ A the methods of oultivatioii and 

cultivators were ^ sweessful on the Talipaiamba Agn- 

manming which had proved s permanent lahonrets 

cultural Station ^ tc assist in the planting, 

from the Agricnltura » »n " pet as good crops of 

The results of ^ m South Canara as on the 

Bed Mauritius canes could be g 

Agricultural Station. rmie and insisting on c.ertain 

Thus, by “‘-"as ; Jht%ttrod„ce hlter methods 
methods of cultivation, i P > practically impossible 

of cane cultivation which 1, Jeane. Subsequently 

.atteniptedinthe^t— better manuring, and 

the cultivators, findi « satisfactory results with the new cane, 

adequate drainage g^ave su cultivation for their local 

successfully adopte Pnwpver at once found favour on 

canes. The Bed Mauritius, ^^aPy 

account of its "^oto ^ ^ again as the best teal 

have onltivated it that y jt^d Mauritius, if it 

variety. B may he as ^e , , supplanted the local cane, 

gives such good results, has not entirely supp 


mwm 
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There are two teaeons, flratly, much of the thick 

ulstiict is sold for cliowiiig* 
soft-rinded canes are mucli 
the Red Mauritius. The cu 
among whom cane cultivation is 
only a petty cultivator, and depends on hi 
mod, and thus has to live a hand-to-mouth 
the local cane in small lots for chewing, he 
_he bulk of the crop is ripe for making jaggery, 
tkck canes, accustomed as they have been for 
c ose planting, do not tiller freely like the Red 
~ 

those parts of the district which 
during the monsoon all the 
Mgher prices are paid for f- 
and the local soft-rinded thick 
demand for milling. 

It seems probable therefore 

in the future be Red Mauritius 
able area of the better local cane 
however, that the Red Mauritius i 
meant, and will mean in the future, 
area under cane. Tin till +n.v .i 


cane grown in the 
nor tins purpose the local thick 
erred to a hard-rinded cane like 
ating Roman Catholic Christian, 
practically confined, is usually 
s industry for his liveli- 
existence. By selling 
can manage to exist until 
Secondly, the local 
centuries to very 
Mauritius, thus they 
same age. 

jaggery is always scarce, especially in 
are only accessible by sea ; for 
ports are closed. Thus considerably 
laggery immediately after the monsoon 
* canes are then in 


or tne crop 
a consider- 
The fact, 
k cane has 
mera Die expansion in the 
of this variety, the culti- 
ned to the islands in the 
n land very considerable 
ickals. The Red Mauri - 
f these has meant that 

buritius canes were 4? n 

stay It was essential that a better mill 



introduced. Although iron nulls have enrireiy xepx..... ^ 
wooden mill on the East Coast, the introduction was a real di . cu 

nld manage After considerable inducement one or - 

:"s«i„na. iagge, 

iion miUs. when t„ the capacity of 

work soon became evident, ana 

their cattle to drive the j aid more efficient 

Tte very ^0*. however, that p .^tive 

work led up to <,„,,la ^t cope with the rapid 

methodemvogueofiaggeiym 

eriractionoiiuice, ™ , „,.,Hng. 

it was necessary to essential if the area 

Eurther, improvements m ]ag*,e y » increased. The primi' 

under cane was to be maintoned, , b^ilinj 

t;™ hearths had no through draught, wlnle the pans l J 


ustion, but there was a great x^abtu w 
as 1801 Buchanan wrote “the want ot 

obstacle to this cultivation.” 

an officer of the Department who had a 
aggery making was sent to this dmtnot to 
d to introduce larger pans for boiling juice, 
entres where the iron mill had been mtro- 
they did a great saving in fuel and thus m 
wery, they have generally come into favour 
s disatmeared from the 
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reported to be 194 acres, or 10 per cer 
This does not seem at first sight a ver 
considered that an individual holding oi 
to 15 cents this means that the Departn 
and has gained the confidence of, a very 
ing small ryots, while the fame of these 
spread not only throughout the district ' 
tories of North Canara and Mysore. 

Reading Buchanan’s' 

district written in 1801 and r - - 

practised in 1908 it is evident that 
of cultivation had been introduced 
innovation apparently had been the 
called locally Bassa Kahhu- 
iuto the Mangalore Taluk. 

Department has been able, 
of cane, to effect 
but also 

Granted that the 


vx UJJ.U uuuai .normai.area. 

7 large item, but when it is 
f cane probably averages 10 
rent has got into touch with, 

r large number of hardwork- 
■ new varieties of cane has 
but into the ad joining terri- 

account of the cane cultivation in this 
comparing it with the cultivation as 
no innovation in the methods 
within that period. The only 
introduction of a new variety 
-the Nmnmalu of the East Coast— 
Yet within a period of 5 years the 
by the introduction of a new variety 
may improvements not only in the cultivation 
in the manufacture of jaggery. 

trict tbp wnri • # importance in this dis- 

rent’ aa itT. significance than is at first appa- 

are ‘I*® Department 

siderable taiat render them con- 

siaerable assistance in imnrovinff tboi’v p ■ t. 


s 



Yafieties* 

cHef varieties of Berseem, mz. 
rawi; of these oaly the t\’ 
( 81 ) 


notes on the cultivation 01 BERSEEM. 


CAPT. A. S. MARRIOTT, 
Slililari/ Farms Department. 


1 are included the various lands of 

- Under the name of Berseem are incm Tmialhtm Alexmi- 

clover grorvn ia Egypt, which ate all vat.et.es of T»loUim. 

'”“he grcvtl. of this crop is very adva,atageo.. fro... a., agtieul- 

1 * 4- tjtipw for blue following loftfeons . 

total ^ the di..amrtioaof Imams ... 

Deco...poritiorproeeeds very rapidly ia India so thaL^^^^^ 

o . • h- so +lnAra I’cf <1 tendenev to serious loss ot humus, rue 
“t” InlrZm and a little ste.a are left iathe gro....d ia all cases, 
/;A It is very successful in opening up the soil. 

. M B olLee a high .aa..u.ial valae ae belo..^ag to the 

fa...ily. It has the power of fm.ig the 

..itrogea of the air. and eoavertiag it 
-»-ofh:rseea.haveh.a^^ 

:rri:rc^'^iSe::.iiehgoelto assist . the forma. 

°‘(I) V“teelleat as a food both for horses “ J 

la Egypt drmiag its period of growth .t fomrs the only food 

for stock. 
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consideration for Military Farms, viz., Mscawi and 


worthy of 
Khadrawi. 

The berseem grown in Lahore is almost certainly Miscawi 

^ growth and yields an astomshing amount of green food. It is 

wit ^ irrigation, requires plenty of 

waten and will give four or live cuttings and a seed crop 

cutting. Si™ “OK 

Cultivation. ' 

roif ™n tot 

a rule Imoie^ ” ° "‘i* » “«''<= are as 

with“nhem “r* aati^aotory 

plant will not grow on salt lands, but is extensively used on lands 
in the process of reclamation after Panieun. oJelm or nee 

on land, it is followed by a c ^ successfully grown 

well the la nr! IQ * i berseem. If this grows 

Unrielaimed land is^g^X pot™'^’ “ 
and for this reason berseem^^n mtrogen, 

The seed should b^ extensively advocated. 

the extent of 40 lbs. per W September to 

2" deep), and the seed! broadca^ed !ntb' 

bottom and, the watei’ la • v to the 

germinates. Theday before^so^' ®oe<i quickly 

night, and sown1:Ct 

weather the plants ^IwTapSly warm 

as the young plant h subject to ihe attIciL o7^"V“ early sowing 
and cotton worm. ^ ^ caterpillars 

weather 7"X''taX7wes'7m''T'''^ ®“®® 

early stages wiU almost stop the growth. About 
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two to three waterings will be required before taking ■ e ib - 
cutting (45 to 80 days after sowing, dependent on the weather). 
The crop should be cut when about 15 to 18 inches high. 

The crop should not be in actual need of water when cut, as 
it is important that the soil should be just moist enough to stimulate 
the plant to grow again when cut. This is best done by watering 
about ten days before cutting. A few days after cutting, the crop 
is watered again, and usually gives a second cutting m fiom o 

^wtth early sown berseem as many as five or six cuttings can 

°The Mriy cuttings of beisecm oontnin a very lalge percentage 
of water (about 86 per cent), and fortliat reason are not suitable tor 

hoT-making. Thelatercuttingseanbemade into hay or Diiss. 

These cuttings contain less water and readily dry into ay, e 
process is very simple, the crop is cut and left to ^ 

Ld then carried. It is usual, if seed is req.uirod, to a low. in the 
case of early grown berseem, the fifth clop to flower and seed, and, 
in the case of late grown berseem, the fourth crop. 


Seed. 


The average sample of seed usually contains some 7 Pec -lent of 
impurities, mainly chicory and wild mustard These J 

but opinions on their desirabihty are divided. The Agriculture 
Officer North-West I-rontier Province, states the piesence o 
Tcoiy is desirable as it prevents “ hoven” ; the Egyptian auth^ 
rities however, state that it tends to cause soourmg, and o 
n berseem. It was noted that after each cutting the amount 

of chicory decreased. 


Report on growth in Indio,. 

Theseedwasfirstsowninthewinterof 1912-13at Eerozepore 

M ETrozepore it was sown on manured land (li acres), and was 
At rerozepoitJiu w 04.077 lbs. or 437 maunds 

most successful, giving an outturn of 34, 

per acre. 
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At Lahore, owrng to a change of stafl, nothing was known o- 
the seed having been ordered until about a week before its arrival 
The only land available was some 2i acres of inferior land, on whicl 
a crop of nee had been grown in the previous marif. The plo 
was ploughed twice, and the seed sown. The outturn was L 
and m conjunction with results obtained at Iferozeporc it wai 
aecided to continue its cultivation. 

Ten maunds of seed were obtained, and one maund was trans. 
ferred from Lahore to Multan and Lucknow Grass Farms. 

+L o between the 1st and 10th of October, anc 

the first cutting was ready about the 20th November 

The seed was obta^lned originally from the Deputv Directoi 
of Apiculture, Sind who cannot now supply it, but s;ed can be 

aine Torn e Sind Reclamation Company, Mirpurkhas, for 
±Cs. 16 per maund. 

rj sir; d,"*" 


Lahme. The total outturn from 15 acres was 537,143 lbs 
exc usive of ^ acre left for seed which yielded 150 lbs. of seed,gmng 
an ou turn (green) per acre of 35,809 lbs. The fodder Was fssu!d 

acre was* 20 462 Ib^^ ^9 outturn on a hay basis per 

acre was 20,462 lbs. or 255 maunds 

and gtlirc^t^^^^ -re re-sown 

Isfc Cutting 

2nd Cutting *" “■* 11,200 lbs. 

3rd Cutting ** *” **• 18,073 ,, 

4th Cutting ^ ** "* ••• 28,763 „ 

5th Cutting [3 - - 31,364 „ 

6th Cutting "" *'* 24,552 „ 


„ or 53,516 lbs. 
per acre 


eqmvalent to 30,580 Ibs,~of hay or 382 maunds 




• • ' ' ■ ' S 5' ' ■ 

CULTIVATION OS’ SERSEEM 

This conclusively proves tlie value of soil 

regard to this crop. The "^th herseem 

land has given but a poor crop of berseem to le “ " 

the next vear when, if the crop is successful, the 

sidered a; good for all crops. The 21 acres d- U ntnt 

be put down to grass. A small amount, vu., 4,-00 b 

berseem, was nrade into hay but on y^v^an ou^^,, Kay 

The Divisional Veterinary Officer bought th s, 

arexcellent fodder, but the loss is heavy and as rn the case 

of lucerne hay it tends to become very rit e. i.n^q ‘loresl 

«,an.-Two and a half bighas (5^00 s,. yds or 1 0 3 

were sown on the 1st of November. The land had "a J 


Uemarhs. 

The value of berseem in reclaiming land has been “'T 1?^; 
it eagerness with which aU classes of ammals devour thn 



"cmrb“mes available for issue before lucerne and the 

ordinmy "“j EOT^an Agriculture has been the main 

soui-ce of all the information ^ven above. 

ttoportersof seed should endeavour 
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A WiNTOa MACHmE.-A kew Winno^ving MacWne has 
been recently obtained for the Central Farm, Coimbatore, and has 
been given a short trial during which it proved quite satisfactory. 

IS too expensive a machine for recommendation to ordinary 
armers but for work on a Seed Farm or Experimental Station 
1 may be recommended. The selection of sieves was made, on 



consideration of a series of actual samples by the makers 
selves, and should tackle all grains. ^ ^ 

Iron Wor^tr Corbett of the Perseverance 

, brewsbury. It is known as the A. 3 winnower with 
( 86 ) 



notes. 

the disks eaimot bleak these pio- 
4nw” does little bettex. 
ts irom sixty to one 

, two liundxed rupees. Botli 

, the soils of the Deccan. _ 

has been luadeto combine 

’^“'‘rtfeSteaitbe 

barro«ptoper(B«lig. made olivood 

Hjlly. The cost of the wood 

.erallythecultivatoisdonot 

They use wood Iron 
'out dxi-npees. Thisinstin- 
,eninchesyide.byfive‘”“^^ 
wo rows set alterna e J - 

, is nineinehes. and since t^y 

loin and a half inches apal . 
ed and iattened at the pom • 

!!weh oan be lowered 


desired effect. It the oioos 

oeily. The “ Norwegian Hanot 
’■ xhe “ Disk Harrow " costs ■ 

The “ Norwegian Harrow ” costs 
these reqniie four biilloeks to di 

In the present implement an 

a harrow and a planker or a float to 

‘ * The front part or harrow proper I 

clods and the float pulvenses them- 
with iron teeth and can be repmm ^ 
yr -hP un to fifteen rupees, hut ge 
tove to pmohase wood for implements 
S farms. The teeth iimy eost ab 

r‘’:d“i:S"e^ 

deep, and It ca 

yf lyptween the teeth m tHe i 



19' 

•f - ’ K 




AGfRICULTURAL JOTONAI^ OF 

Three planks 5J' x7’x 2J" are fixed i, 
slanting ffireotion, each just ovoi-Iappi,,., tl 

iron* as shown in the pietm-e. The loiw ■ 

proterted hj means of iron bauds, 
harrow (Phrte 

carrzes the float behind it. The Aot 
pull on the harrow and enables it to hold'i 


I'unners in g 
the plank in 
the planks are 


The Reae Poetxon" 


are required to draw the imt 


e ront portion (harrow, Eie iv 

^ The 

--eitisusedwhenthLiltl°1 


j 'u-' 


PLATE 111 - 





working order.) 
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teovKD mmr BOHS.-The packii^^ ™d 
fruit under Indian conditions^ la s 

lecent issue oi this Jouind (Vol W, ^ 

”r;:stit“; : "dr^te^a toW 

packages taken up y „„„™ess Hkely to yield useful results 

ment of tke general lines of progress nueiy 

in tke immediate future. nmfTre-ss has been made at 

During tke present T®’ ^takle fruit 

the Quetta Uruit Experiment Station m g e 

paokagea ior the e“h peach and 

peach crates, chip --P" of the box. The 

latks were employed for tk p eiiiitable in practice on Indian 
separate kths «re W *0 be jnsu P 

— TonT^^f — rrT^S 

place of the separate flat and is imported ready 

fitting has beeonsedmrtead^ Th ace of about 




mips WITH CARDBOABD OOMPABTMBNTS, 

Fig. 1 . Pbach oeates with oab 
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wkch slows on the left, a crate with the canjboard fittino 

crdb^r Mow.“‘° a^eparat: 

During the past year the whole stock of these im 
proved orates, nearly five hundred in number, were at once sold 

condiions“ riatisfactoiy under Indian 



At tile same time, a 
as tke above, but made 
the market at Quetta, 
box consists of a 
can be set up very rapidly. Tke 
of cardboard on tke same prin 
Kg. 1, Witk tkese cardboard boxes 
mipossible. One hundred and 
imported, and of these only a few 
the majority were at 

Judged by the demand 

fruit boxes are likely to become 
steps have been taken to 
next year. 

The crates introduced 
fifteen large peaches are I 
simple expedient of changing the 
fifteen peach crate with three 
will serve not only for large 
apricots, cherries, and plums 
fitting renders these crates sui 
crates, with three inch cube 
nary peaches, nectarines, and 
crates, one 
will serve for five- 
Quetta which 
now in 


uox on tne .same principles 
entirely of cardboard, was put on 
The whole of the outside of the 
single piece of cardboard and the boxes 

separate compartments are 
iples as those showii in 

thefts in transit are 

forty-four of these boxes were 
were offered for retail sale as 
once bought up by the fruit merchants, 
m the Quetta market in 1914, cardboard 
---c exceedingly popular in India and 
import a larger number for use at Quetta 

at Quetta for twenty medium and 
being adapted for other fruits by the 
! inside cardboard fittings. The 
^ and a half inch cube compartments 
peaches but also for dessert apples, 

A four-compartment cardboard 
able for grapes. The twenty-peach 
impartments, are suitable for ordi- 

o. WM. .0 

. progress to ascertain the cheapest source of flip rh ^ ■ r 
reqmred for these packages end to compare M.t « ™ 

wood.— (A. Howakd.) ^ ^ ^ ^ imported 
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NOTES 

of The Tropical Agriculturist 

■j of Eiceby&elec 

by Dr. J. Ym Breda D. Hann. wbich ^ 

_ jedinsiim!alwotkm to“ 

detail the important work * 

tbepasttenyearebyMod"*; 

Tte tot work imder- 

knowledge as F-'* 
cultivated m tn 

fied according 

awns,etc.,aft«“- 

broad classes of glutinous " 

have resulted m a co , 

divided into 751 groups of 

ideaofthenragmtucle 

• line culture 

then ^own in pure-h ^ 

oftbeok^-;- 

ras found, as is generaliy _ 

,niples were in reality composed ot 
obtain a thorough selection one 

. i 4: -arliflt bas been 

Asauiurtaucoof wta ^ 

.ssta^tbatfromawa 

i: :n""eSing*o^ow 

byieldbas actually be» " 

dr whether the yield , 

_ „ .,y„TV different 


In the July (1914) number 
a very instructive article entitled “ Improvement 
tion in Java,” 1 

interesting reading to those engag 
article summarizes in some c--.. 
been carried on at Buitenzorg during 
and Van der Stok, and the results achieved, 
taken was to obtain as complete a 
different species and varieties of rice 
Samples were collected from all parts and roughly c assi 
to the external characters of the ears, grain, 
ing the samples into the two I- - 
glutinous. This work is said to 
6,400 samples, which were 
and 141 of glutinous. The figures give some 
of the task. These samples were 
for a series of years, and the pe 
rately determined. In this way it 
that apparently homogeneous sai 
several very distinct types, and to 
must begin with pure cultures, 
done by ‘ ‘ pedigree ’ ’ cultures, it 
‘ ‘ Tranggerang ’ ’ types have b< 
per acre (or over 74 maunds). 
whether this extraordinarily hig 
in field tests on a practical scale 
of small ‘ ‘ pedigree ’ ’ plots esti 
thing. 

There is an interesting pars 
results. It is stated Ii’- 
diate application to the cultiva 
to establish seed farms in seve. 
results which have been obtains 

of pure lines witK one another 
subject to the same conditions of 
selection plots at Buitenzorg. 
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observed that some vari, 
in tbese conditions, esnc 
yield, etc. ; and it bas ri 
obtained at Buitenzorg 
cable everywhere. TMs has been 
they have begun on their ( 
production in accordance with the < ' 


• very sensitive to 

as regards their time of i 
)een remarked that figures 
0»ght not to be considered 

^ ly understood by plain 

own lands to cultivate plants ; 

- system of isolation. T] 

-.crest ot the native cultivator * 

^ “iii'i^^ f*™‘r 

must be undertaken, tlenTl^'’”'^ ' 

ill lead to a selection of the bett ™ “ ‘ P™* 

subsequently distributed under'^JS?!'*® 


• ^ Ulu JLJU 

if ormation, but the aim of the 
the elucidation of the scientific 
and the importation of new vari( 
Other paragraphs discuss the 
the rice flower, mechanical selec 
ming^up, the following statemeni 
We have already seen tha 
vath selection only, but that seed 1 
that the best use may be made of 

‘‘From efforts which have alr( 

and wkch prove that the native cul 
the value of better seed, it may b( 
in the cultivation of rice will follow 
will derive very great benefits fron 
asked whether it is not sufficient to 
cribe methods by which the cultiva 

ment ofthe rice plant, by using bett, 

to ormnary practice the task of ap 

. “ The answer to that is that the 

provement of grain demands in th, 


content 
in order 
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scientific principles on wMcli the method is based, and therefore it | 

IS not a task which can be undertaken by anyone. And, secondly, | 

as has already been proved in Europe, where the farmers in general 
have, some knowledge of the principles of agriculture, the work of | 

improvement of cereals demands so much attention and close 
contiolthat it cannot be carried out in association with the ordinary 
work of cultivation.”— (G. P. Hector.) 

Bengal Beans a new Fodder.— The June ( 1914 ) number 
of the Bulletin of the DepaHnient of Agriculture, Trinidad and 
Tobago, has a note by Mr. Shrewsbury, Acting Government 
Analyst, on this subject. The beans received for exami- 
nation were oval and rather flat, about 16 x 10 x 5 m.m., 

with black shining testas and a white oblong crateriform hilum 
about 7 mm. in length. The Acting Director of Agriculture to 
whom the sample was submitted for botanical examination is 
inclined to call them Stizolobium arterrimum, but he doubts whether 
this is not a synonym for Stizolobium utile the Mucuna utilis of 
Wal'lich, which has been cultivated extensively in Mauritius and 
Tasmania as a table vegetable and as a fodder for cattle. As 
Stizolobium niveum, a closely related plant to Stizolobium arter- 
rimum, causes vomiting and purging, and Stizolobium arterrimum 
has not been known to be used for fodder or as human food, there 
were good grounds for suspecting the sample of toxic properties. 

But the search for cynogenetic glucosides by the method of Henry 
and Auld has resulted in no evidence of their presence. It is also 
reported that no evidence was found of other poisonous glucosides, 
saponins, fats, alkaloides, vegetable ptomaines or toxalbumins. 

Several feeding experiments with guinea-pigs, in which the 
animals were fed with fiberal quantities of the whole meal, the 
ground testas of the beans, the bean flour deprived of the testas, 
and various solvent extracts of the whole meal, are reported to 
have given entirely negative results. There was no indication of 
any toxic effect, the guinea-pigs exhibiting no abnormal symptoms, 
and their excretions continuing perfectly normal in character. 
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It IS stated that the whole meal from the beans has a clean 
and pleasant appearance. The interior of the bean, which is eas/lv 
gioimd, forms a very pale yellow powder, wliieh is mottled by tli^ 
shining fragments of the black testas. The taste and odour ar! 
pleasant and closely resemble that of pea-meal. 



3 commends caution in the use of 
leir merits have been more firmly 
experiments should therefore first 
^alue.— (E ditor.) 


The July (1914) number of the Journal of the 
cultural Society has a note on “preserwng grain ” f 
following extracts are made:— 

In recent years we have always used bi-sulpl 
for preserving grain from the attacks of weevils, 
drawbacks, but is all right, when there are large quan- 
to be kept and places well equipped with receptacles 
boxes, or even rooms which can be made air-tiqht ■ 
quantity of bi-suipHde can be purchased at one tin 
bhere is some one responsible who can look after the 
bhe gram. But bi-sulphide does not suit the aver* 
may only want to keep comparatively small quanti 
s not well eqmpped with the places to store grain ai 
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dna lb easy xo naiiaie. liie method of using naphthalene is just 
the opposite of that employed with bi-sulphide of carbon. The 
latter is a liquid gas heavier than air and when placed in a little 
tin on top of the grain in a close place, the gas from it Sinks through 
the grain, kiinng all animal-life, but, unless used in great strength, 
does not interfere with the food or growing quahties of the grain. 
Naphthalene powder, on the other hand, is placed at the bottom of 
the grain, all that requires to be done is to put a pipe through it ; 
a bamboo, with the joints punched out so that it becomes a hoUow 
tube, does very well. This is put in a box or barrel before the 
grain is put in so that it stands up with the grain around it. Naph- 
thalene powder is dropped in this tube so that it goes to the bottom 
of the grain. Two teaspoonfuls of naphthalene powder will keep the 
grain in an ordinary flour barrel safe from weevils for about three 
WGsks. The powder sraduallv ■mncilr Krv 


Common Salt as a Poison for Stock. — The August (1914) 
number of the Agrimltuml Gazette of New South Wales contains 
a note on this subject written by Mr. Guthrie with a view to 
keep stock-owners and especially poultry-breeders and pig raisers 
on their guard against the danger of too great an admixture of 
common salt in the food, as several instances have recently been 
brought to the notice of the local Department, in which the 
deaths of poultry and pigs have been traced to this cause. Although 
a certain amount of salt is a necessary adjunct to the food both of 
human beings and of animals, certain kinds of animals are 
adversely affected by it when supplied in excessive quantities. 
The writer quotes Lander, “ Veterinary Toxicology,” 1912, in 
which it is said that in the case of pigs and sheep 4 to 8 oz. 
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aced poisomng. I„ feger quantities it lias proved fatal 
3, and even to cattle. Fowls would .appear to Ii 

riy s^ceptible. Suftanin his experiments ™tli fowt 
.d tlmt 4 grammes per Idlo body-weight are fatal if 
a solution into the crop. The toxic effect of salt is reported 
arently due to its action on the muscles, so that the LZ 
i^hle to walk and finally, to stand. .Death is caused by 

OSS 0 power in the respiratory iiiusoles. It is 
necessary to be cautious in this q 
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of manures investigated at Eothamsted, the particulars of these 
experiments having been published by Mr. A. D. Hall, m.a., f.b.a.s., 
in the JowTnoil of ih& Royal AyviGiiltuval Society : — As regards farm- 
yard manure, the nitrogenous compounds introduced by the con- 
sumption of cakes and other concentrated feeding-stuffs have to be 
distinguished from the compounds derived from the straw and the 
undigested residues of such coarse foods as hay. The former will 
have an immediate effect on the first crop and to a much smaller 
■ extent on the second crop, after which they disappear, the latter 
compounds act slowly, do not waste, and have a measureable value 
for many years, though for practical purposes their action after 
the fourth year may be neglected. Among nitrogenous fertilisers 
ammonium compounds and nitrate of soda have no perceptible 
action after the fiirst year. Peruvian guano, rape cake, and similar 
fertilisers containing proteins, leave very little residue after the 
first year and none after the second. On the other hand nitro- 
genous fertilisers of the wool, hair, and bone class are slow-acting 
and non-wasting, and their effect may be expected to persist for at 
least four years. Phosphatic fertilisers, even when soluble like 
superphosphate, do not waste in the soil and their residues continue 
to be effective until they have been exhausted in the crops. 


Midlanb Agbioultueal and Daiey College, England. — 
The past two years have seen many changes and much activity 
in the development of agricultural education in England. 

Under the Development Act, the funds at the disposal of the 
Board of Agriculture have been considerably augmented, and for 
their distribution a comprehensive scheme has been devised. 
Under this scheme. Provincial Agricultural Councils are set up ; the 
Agricultural Colleges, already established, are to be enlarged and 
strengthened in many respects, and the Board contemplate the 
formation of Farm Schools in many County areas. 

The Eegulations of the Board have required, moreover, the 
formation in each County of a special Agricultural Education Com- 
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mttee or Sub-Comiuittee, and the appointment of an organizincr 
officer whose business it shall be to organize and supervise all forms 
of agricultural education. 

In this connection we have been favoured mth a copy of the 
Scheme of Agncultural and Horticultural Education issued by the 
ounty Council of the parts of Lindsey, lincolnsliire, from which 
we reproduce the following prospectus of the Midland Agricultural 
and Dairy College. 

The Mdland Agricultural and Dairy College is situated at 
ngston, in the County of Nottingham, and consists of fully 
equipped buildings and appliances for giving both theoretical and 
practice instruction in all branches of Agriculture and Dairying, 
whilst Horticulture, Apiculture, and Poultry Management are also 

fim ordinary 

The College was estabhshed by the co-operation of the County 
ounoils of^ Derbyshire, Leicestershire, Nottinghamshire, and 
^ ndsey Division of Lincolnshire, and is administered by a Govern- 
ing Body consisting of representatives from these Counties. An 
annual grant is made by each of the Counties, and also by the Board 
of Agriculture, towards the cost of the Scheme of Educatin carried 
on at, and in connection with, the College. 

The College Farms. 

cStivltion ™ permanent grass and lall araWe 

cutavatinn. Students are taken on to the farm for instmetion 

“iThf !™t of -raking themselves acquainted 

mth the system of tang followed and with the manlgement 

of hve-stock generally. Experiments are conducted on the 
r^n^ng of drfferent ta crops, and on the feeding of fa™ Hvt 

Since Lady-Day, 1912, another farm nf ok 
S utton Bonington, about half an hour’s walk fromTS V* 
been acquired. This farm, which has T 
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admirably suited for experimental work, and it is proposed to 
utilize it a good deal for this purpose. 

COUBSBS AT THE COLLEGE. 

Terms. 

Agriculture. 

The Session is divided into three terms : — 

1. Term — October to December. 

11. Term — January to March. 

111. Term — ^March to May. 

Students are thus able to be at home during the summer. 

Dairying. 

The Teachers’ Diploma Course and the Factory Managers’ 
Course is divided into two terms : — 

1. Term — October to December. 

11. rem— January to July. 

Short Courses will be held all the year round. 

The courses of instruction comprise : — 

(а) Agriculture. — A course in General Agriculture arranged 

in three Sessions of 10 weeks each, and carried on 
from October to May. A second year’s course is 
provided for those desiring to take the National 
Diploma in Agriculture. . 

(б) Dairying. — Courses in all branches of Dairying and Dairy 

Farming carried on all the year round. (Women 
Students attending these courses may also receive 
instruction in cookery.) 

(c) Rural Economy. — ^Eural Economy courses for Elementary 
School Teachers carried on during the summer 
holidays. 


(d) PmUry.-^^ix or twelve weeks’ courses in poultry- 
keeping. 
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(a) Agriculture.— O jie year Course. 

The instruction in this course is given in three terms each 
of ten weeks’ duration, commencing in October, January, and 
April. 



The work which is taught in its most practical bearing, com- 
prises Agriculture (both lectures and instruction on the farm), 
Veterinary Science, Book-keeping, Agricultural Chemistry Wood 
and Iron Work, repairs to Farm Implements and the testing 
of Manures, Food-stuffs, Seeds, etc. 

This course qualifies for the College Certificate in Agiicultuie. 
Arrangements have been made with the Yorkshire Council 
for Agricultural Education, whereby students requiring a longer 
00^ of ii^TOotion than is provided at the Midland Agricultimai 

and Daly College may go through the three years’ coimse at the 
University of Leeds. 


(&) Dairying. 

College IS to provide a thoroughly practical 
in dairying, combined with such scientific 
necessary to explain the principles on which 
The production of milk, and the causes 


1. TERM. 

n. term. 

m. TERM. 

OcTOBEE TO December. 

tTANtTARY TO March. 

March to I^Iay. 

Agriculture -Lectures and 
Demonstrations. 

Agriculture -Lectures and 
Demonstrations. 

Agriculture-Lectures and 
.Demonstrations. 

Veterinary Scieirce. 
Agricultural Chemistry. 
Laboratory Work. 
Book-Keeping. 

Mensuration, 

Agricultural Engineering and 
Workshops. 

Veterinary Science. 
Agricultural Chemistry, 
Laboratory Work. 
Book-Keeping, j 

Agricultural Engineering and 
Workshops. 

Dairying, 

Entomology. 

Elementary Botany. 

Farm Calculations, 

Agricultural Economics. 

I' ' ' • . 

1 Veterinary Science. 

1 Agricultural Chemistry. 

1 Laboratory Work, 

Book-Keeping. 

Agricultural Engineering and 
Workshops. 

.Botany, Bacteriology, 

Land Surveying, etc. 

Dairying. 

Industries allied to Agricul- 
ture. 





influencing sucli production ; milking, treatment of milk for transit, 
methods of creaming, separating, butter maldiig, cheese maldng, 
Tvith the best methods of packing and marketing, are the subjects 
taught. The instruction in practical and theoretical cheese making 
may include any or all of the following varieties of cheeses : the 
various kinds of English cheese (Cheddar, Stilton, Derby, Leicester, 
Trent-side, Cheshire, Wensleydale, etc.), and of the foreign varieties 
(Gorgonzola, Brie, Camembert, Gruyere, Edam, Port du Salut, 
Pont r Eveque, etc.). Accurate records of all work done are kept 
by the students. Students are expected to spend the greater part 
of the day in the actual practical work. 

The instruction in dairying is divided into three classes ; — 

(1) Short Courses. 

(2) Teachers’ Diploma Course. 

(3) Factory Managers’ Course. 


(1) Short Course. 

The course for this class extends over a period of six weeks 
(except the two courses before Christmas, which are of five weeks’ 
duration), and includes instruction in the following branches : — 
The composition, properties, production and manipuktion of 
milk, cream, butter, soft and hard cheese (not more than two lands 
of the latter should be attempted in the six weeks’ course), milk 
record keeping, milk testing, separating, cream ripening, influence 
of ferments and bacteria on milk, butter, and cheese ; malnng up 
and packing of butter ; the general management and common 
ailments of dairy stock. 

The greater part of the time is spent in practical work in the 
dairy and in class work in dairying, the remainder of the time 
being taken up with laboratory work in milk testing and lectures 
on Veterinary Surgery, chemistry of milk and its products. In 
the Six Weeks’ Course one week’s practical instruction is in 
cooking. 

A Certificate is granted if the work has been satisfactorily 
performed and the examination passed. 

Practical Dairying each morning throughout the course. 
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»/- per weeK tor each, week over 12 up to 18 weeks. 
7/6- per week for each week over 18 weeks. 
PoMfe}'|/(7oMrse.— -Same as for Dairy courses. 

Agricultural Courses. — £5 per term of 10 weeks. 

Board and Lodging as follows : — 

Men, 15/- per week ; Women, 12/- per week. 

Washing not included. 

Bree scholarships and studentships for all courses 
are awarded. 
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The Controlling Influence of Carbon Dioxide in the Maturation, Dor- 
mancy, and Germination of Seeds.— Pahts I & 11 . Fbanklin 

Kidd. Proc. Roy. Soc., B. Vol. 87, 1914. 

The delayed germination of seeds is a well-known phenomenon 
and eases abound in the literature on agricultural subjects. The 
causes of this latent condition have, however, remained obscure 
until the paper under review appeared during the present year. 
The author has shown that the presence of carbon dioxide in the 
embryo itself is the main cause of delayed germination in resting 
seeds and he sums up his final conclusions as follows 

“ (1) The resting stage of the moist seed is primarily a phase 
of narcosis induced by the action of carbon dioxide. 

(2) Both the arrested development in the case of the moist 
maturing seed on the plant, and the widely occurring phenomenon 
of delayed germination in the case of the mdist resting seed,^ which 
does not germinate although in apparently suitable conditions of 
temperature, moisture, and oxygen supply, are related to an inhi- 
bitory partial pressure of carbon dioxide in the tissues of the embryo. 

(3) Germination when it takes place is related to a lowering 
of the value of this inhibitory partial pressure of carbon dioxide 
in the tissues. 

(4) The inhibitory value of a given carbon dioxide pressure 
diminishes with a rise of temperature. 

(5) The inhibitory value of a given carbon dioxide pressure 
diminishes with a rise of oxygen pressure.” 

During the progress of this investigation, two interesting 
points of agricultural interest were dealt with. In the case of seeds 
of white mustard, planted in soil at various depths over decaying 
grass, it was found that germination was entirely inhibited due to 
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the high percentage of carbon dioxide in the soil gases. The 
author suggests that these results show that caution is necessary 
in placing seed in the ground into which green crops have been 
ploughed or which has been recently heavily manured. Two 
instances of poor germination after green-manuring occurred at 
Pusa in 1913, when seed was sown soon after a green crop of sanai 
{Grotalana juncea, L.) was ploughed in. In one case, a portion of 
a tobacco nursery was green-manured on July 15th, the tobacco 
seed being sown on August 19th, thirty-five days afterwards. The 
germination was exceedingly poor in comparison with normally 
treated areas and this portion of the nursery practically failed. 
In the second case, Java indigo was sown thirty-three days after 
sanai was ploughed in, with the result that the crop was very thin 
in comparison with the control plot. 

The second point of direct agricultural interest, referred to in 
this paper, relates to the seeds of Para rubber which, as is well 
known, rapidly lose their germinating power. In planting this 
seed under estate conditions, it is always desirable to put the seed 
in the ground within a fortnight. On this account, some practicable 
method of extending the life of these seeds is most desirable. The 
author found that sealing up the seeds with air in flasks gave far- 
better results than the commercial method now in use of packing 
these seeds in a mixture of charcoal and ashes. He suggests that 
sealing up the seeds with the proper proportion of air in large carboys 
might be tried in practice as by this means the partial pressure of 
carbon dioxide, which was found to inhibit deterioration in the 
experiments, could be employed as a preservative agent. 

From^ the point of view of Indian agriculture, Mr. Kidd’s 
investigations^ suggest a line of work in connection with green- 
manuring which is almost bound to yield useful results. Experi- 
ments on this subject at Pusa^ show conclusively that green-manur- 
ing for cold season crops only gives positive results on light, well- 
drained soils when the interval between ploughing in the green 
manure and planting the next crop is about eight weeks. On 
heavy lands or on lands which are waterlogged from any cause, 

1 Agr. Jour, of India, Vol. VH, 1912, p. 79 ; and Vol. IX. 1914, pa9L ' 
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green-manuring leads to a smaller crop than that on control plots. 
Shortening the time between plougHng in the green manure and 
planting the next crop ^ves reduced yields similar to those on 
heavy or waterlogged land. That these results are, in all pro- 
bability, connected with the supply of oxygen in the soil is suggested 
by the effects obtained last year at Pusa in subsoiling after green- 
manuring. Three plots were green-manured with sami on July 
15th, August 8th, and August 28th, respectively. On September 
24th, a strip down the middle of these plots was subsoiled to a 
depth of about twelve inches, two days before the tobacco was 
transplanted. The arrangement of the plots is shown in the fol- 
lowing diagram : — 

Green- Manuring Experiments at Pusa in 1913. 


:SHADEDjSTRlP^SUBS01LEDf0NjSEPTEMBER|24 


GREEN -MANURED GREEN-MANURED GREEN - MANURED 
JULY. AUG 8- AUG 28'^ 


The results of the experiment were very striMng. The tobacco 
in plot 1 grew very rapidly from the beginning and gave the best 
results. Plot 2 was not so good while plot 3 was poor. In plots 2 
and 3 particularly, subsoiling gave a considerable crop increase and 
the appearance of the tobacco on this strip suggested a liberal 
dressing of nitrogenous manure. The subsoihng would have released 
a portion of the carbon dioxide in the soil which had accumulated as 
a result of the green-manuring and would also have directly increased 
the supply of oxygen. Possibly the extra air supply not only in- 
fluenced the final stages in the nitrification of the decaying organic 
•matter but also increased the supply of air for the roots of the tobacco 
crop. The changes in the soil gases following green-manuring under 
Indian conditions obviously require to be investigated and the re- 
sults are almost certain to prove of interest. Besides the time 
factor, it is exceedingly probable that thorough cultivation after 



108 


AGEICULTURAL JOURNAL OP INDIA 


tke green crop has for the most part disappeared -will be necessary 
if optimum results are to be obtained. The large amount of carbon 
dioxide resulting from the decay of the green crop ■will probably 
have to be got rid of and as much oxygen as possible introduced into 
the soil before the next crop is sown. Field experiments on this 
point are no-win progress in the Botanical area at Pusa. — (A. H.) 


Present state of the Dairying Industry in Bombay. — By J. B. 
Ejnight, m.sc., Professor of Agriculture, and E. W. Horn, 
Manager, Government Civil Dairy. Bulletin No. 56 of the Depart- 
ment of Agriculture, Bombay. Price 3 annas or 3 pence. 

This bulletin deals concisely -with the dairy industry in Bombay 
as it stands at present and gives an idea of what may be done to 
make much needed improvements in every direction. 

The milch cows of the Presidency together with the four types 
of buffalo chiefly used are re-viewed and criticized, and “ grading ” 
is advocated as the best method of improvement ; selection from 
local stock being regarded as best left to local breeders, on account 
of the length of time required to produce any improvement. The 
authors favour the introduction of bulls of considerable value and 
deprecate the present method of importing moderate bulls. They 
however pass too lightly over the risk of disease, taking into con- 
sideration the difierence between a price of Es. 6,000 and one of 
Es. 600, when one loses an imported bull at the end of 3 months in 
the country, and, as there can be little doubt but that most of the 
English ‘ Dairy ’ breeds are considerably more liable to disease 
than the dual purpose animal, it would seem that this question 
waits on the Veterinary Department for a satisfactory solution. 
The questions of feeding and housing are dealt with, both of which 
problems are at present governed by the fact that an enormous 
number of cows are required to produce as much milk in India as 
a vastly smaller number would give in England and by the number 
of ‘ ‘ wasters ’ ’ who fail to * ‘ pull their weight ’ ’ in the herd, but 
must be kept on because the supply of good cows is getting 
smaller every year. It is only to be expected that ‘ ‘ Suburban 
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Dairy I’arnung” witliits attendant evils, wMci. has made, and is 
making, such appalling drains on the best milch cattle of England, 
is in full swing in Bombay, andit would seem out here that if it is 
allowed to go on it will effectually counteract any attempts to 
improve the milch cattle or to lower the price of milk, as it has 
begun at an infinitely earlier stage than it did in England. 

The bulletin after deahng with separating stations and cream- 
eries and other works of national importance ends up with an 
exhortation for cleanhness all along the fine, which might with 
advantage have come first on the principle that it is useless washing 

your hands after you have milked the cow. 

In conclusion one is left with the impression that the milk 
problem is about to be solved in several ways, but in which way it 
will be, depends on (l)whether the Veterinary Department stamps 
out disease ; (2) whether the breeder selects up the local stock ; (3) 
whether the agriculturist settles the fodder problem. The first 
of these three to complete his task will solve the milk question along 
his own lines of work. — {W. S.) 
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B. SC., F.LC. Price, As. 2 or Sd. 
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No. 43. A Note on the Effect of Heat on the Rinderpest Immune Bodies, by Major J. D. B. 

Holmes, c.i.e., m.a., d.sc., m.r.c.v.s. Price, As. 2 or 3d. 
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Indian Insect Pests,’* by H, M. Lefroy, m.a., f.e.s., f.z.s. Price, Re. 1-8. {Out of 
print,) 

** Indian Insect Life,” by H. M. Lekroy, m.a., f.e.s,, f.z.s. ; and F. M. Howlett, 
B.A. 786 pp. Price, Rs, 20 or 30 j?. 

** Wheat in India,” by A. Howard, m.a., a.r.c.s., f.l.s.; and Gabrielle L. C, 
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“ A description of the Imperial Bacteriological Laboratory, Muktesar ; its work and 
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words, we must in tlio present case, visualise the ideal plant, and, 
from the material to hand, in the shape of the various forms at present 
cnltivated, set cfiit to produce it. Thus only will success, if it 
he possible at all, be attained. The first consideration, then, is 
to picture, in as igreat detail as possible, the “ ideal plant ” — that 
type of plant which is most suitable lor cultivation in these pro- 
vinces. What that type is, is so intimately bound up with the 
economic and climatic conditions under which cotton cultivation 
is conducted that the winter may be pardoned for re-iterating 
what has already been outlined in the two papers referred to. 

In the first place, the plant must be early maturing since the 
marked cold weather, prevalent in the cotton growing tracts in these 
provinces, is sufficiently intense not only to check growth but to 
cut back the plant; Thus a definite ultimate time limit is Set to 
the period of growth. An equally sharp initial time limit for fruit 
production is set by the rainy season, before the end of which., no 
cotton of commercial value is produced. The season of cotton 
production is, therefore, shaiq>ly demarcated, and an early raatui'ing 
plant alone satisfies these conditions. Such, are the limits imposed 
by climatic conditions. 

We may now consider the economic conditions. These are 
more complex and will require more detailed consideration. The 
ultimate factor controlling the cotton production is the money 
return from a unit area of land under the crop. The cultivator is 
free to choose what crop he will grow, and will devote the balance 
of his land, after he has provided for the needs of himself, his family 
and his cattle, to that crop which appeals to him as most remunera- 
tive, subject to such limitations as are involved in the maintenance 
of the customary systems of rotation, which involve a distribution 
of land between rahi and hharif crops. Such considerations are, 
however, of small interest here. The cultivator has aheady struck 
his balance and the resultant of such economic forces is to be found 
in the area under cotton in each particular tract. The problem 
is to increase the value of a unit area of cotton as compared with 
the value of such an unit under the type, or types, now under 
cultivation. 
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do not always move sympathetically. Broadly speaidng, they may 
be divided into two— the one, centralized in Lancashire, using long 
staple cottons, the other, including the Continent and the East, 
chiefly requiring cottons of short staple. The chief source of long 
staple cotton is Egypt and America and of the short staple India 
and the East generally. The source of supply being thus widely 
separated, it is not surprising that we find a year of shortage, and 
consequently high price, in the one is sometimes a year of full supply 
and low prices in the other. Consequently conditions can easily be 
imagined when the inferior, may be a more remunerative crop than 
the superior, quality. Such cases are, however, exceptional. The 
cultivator has to look to the main chance and in the average the 
better the quality, the greater will be the value. 

When, however, we come to consider the meaning of 
the term quality we are faced with considerable difficulty. 
The trade is highly technical with a terminolog}^ of its own. 
The terms are ill defined and for their thorough under- 
standing a long apprenticeship would be required. Nevertheless 
certain features are outstanding and these may be shortly 
detailed. 

Broadly speaking, the degrees in quality are determined by the 
fineness of the thread that can be spun, though here again we have, 
to distinguish betweentwo types of thread— the warp and the weft. 
For the production of a fine thread ceiiiain essentials are necessary. 
In the first place, we may cite length, for, the longer the individual 
fibre, the less will be the chance of several ends occurring at a parti- 
cular spot in the thread and of the formation of a point of weakness 
where breakage of the thread is likely to occur. Length of fibre will 
help to an even distribution of strain. For a thread to break, how- 
ever, it is not necessary that the individual fibres should rupture. 
Kupture of a thread probably is rarely initiated in this way. Most 
frequently it results from the drawing apart of interlocking fibres. 
In other words, the strength of a thread at any point is not given by 
the sum of the breaking strains of the individual fibres of which it is 
composed at that point ; it is considerably less than this figure. Two 
points emerge from this consideration. The first of these is the nature 
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tentative expression in a recent publication^ wiiere tire following 
remark occurs : “ Length of staple appears to be connected in some 
way with length of growing season— at any rate no long-stapled 
cotton has yet come into general cultivation in any district where 
the normal development of the plant is interfered with by cold at 
one end of the season and excessive heat and drought at the other. 
It is probable, however, that this is a coincidence, and that it may 
eventually be possible to combine earliness and length of staple 
with a fine yielding power in one plant.” In this connection we have 
first to consider what is meant by the terms “ long ” and short ” 
staple. At one extreme of the cottons of commerce lies the Sea 
Island Cotton with a staple of over 2 in.; at the other lie the inferior 
Bengals, with a staple of about I inch. Between these extremes 
he a number of forms, giving an almost complete gradation, and the 
delimitation of short and long-stapled forms becomes largely a 
matter of personal choice for which no hard-and-fast definition exists. 
Practically, hoAvever, such a delimitation can be given. Reference 
has already been made to the Lancashire markets as long staple and 
to the Continental and Eastern markets as short. Broadly speaking, 
this distinction holds and the cpiestion, therefore, resolves itself into 
one of the possibility of producing an early maturing plant having a 
staple at least ecj_ual to middling Ainericaus, wdiich ive may accept 
as the standard of the Lancashire market. The answer to this, 
and similar questions as to linkage between diJferent characters 
will be given later, after fuller information concerning the characters 
concerned has been acquired. 

{a) Habil~Aji has been stated above, the ideal plant must be 
early maturing or the yield will be low. The dependence of the 
ength of the vegetative period on the type of branching has, on 
so many previous occasions, been indicated that this point need 
not be laboured here. Briefly, the main stem of the cotton plant 
produces tivo types of branches— the vegetative anti the reproduc- 
ive. The initial branches, those nearest the ground, are almost in- 
\ ariably veg etative while, higher up the .stem, this type of branching 
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percent depends mainly on the number of libres arising from a single 
seed and, to a lesser degree, on the size of the seed and weight of 
the individual fibres. AVith this Imowledge it is hoped to produce, 
by suitable combinations, plants with a ginning percent Jiiucii above 
the present standard. 

(c) Size of holl—The size of the boll is vev}- varia ble as the follow- 
ing figures for the weight of Jeapas from indivitlual bolls iudicate. 
At one extreme lie the types with small bolls with a I, 'upas weight 
of 2 g. or less ; Broach, nimna cottojis and others. At the other 
extreme lies G. cernuum — ^the Garo Hill cotton — with a kapas 
weight as much as 5 g. Between these extroiues lie the common 
cottons of cultivation with a hqyas weight of g. to 3 g. Clearly 
here there is a range sufficient to make a large difference to 
the. crop yield, supposing the number of bolls to jx-iuain constant. 
The size of the boll is, in a large measure, determined by the number 
of seeds, the smaller bolls having 7 to 8 per cell — 21-24 in ail, the 
medium 8-10, and the largest, those of (/. ccrntojiH. 13 to 15. it 
must not, however, be thought possible to double the size of the boll 
without influencing in some measure their number, 'idle physio- 
logical processes of the plant set a definite limit to the production 
of the food material necessary to nourish the developing emlnyos, 
a fact which receives practical demonstration in the length of the 
fruitmg season. AYitli the production of tlic maximum number of 
bolls the plant is capable, of developing, liowering ceases ; conse- 
quently the large boiled-forms have a comparatii'ely short season. 
Nevertheless, it appears probable that reductioji in number is not 
strictly proportional to the increase in size of the fruits, and that 
considerable advantage will arise from increasing the siz<.‘ of boll not 
only through the direct increase in yield but in the number of pickings 
and in the ease of picking a few large, as compared with many small, 
aggregates. 

{d) Length of fibre. — The determination of this character is a 
matter of considerable difficulty. The cotton buyer has evolved a 
practical method which is most efficient in answering his purpose. 
It is not, however, suited to the plant breeder who has to take into 
account the differences between plant and plant. The cotton plant 
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would be beyond practical possibility. The figures adopted here 
indicate the area of cross section of 1,000 fibres. The range of fine- 
ness thus determined has been found to vary from 0’5 sq. nun. 
in the case of coarse Bengals, to 0T3 sq. mm. in the case of hmii 
cotton. The latter figure is the same as that found for Upland 
American cotton while a sample of Egyptian cotton alone, of those 
tested, proved to be finer, with a figure of 0‘12 sq. mm. Thus we 
have, among the Indian cottons, races which equal the fineness of 
the Upland American. 

{g) Colour . — There is no better' wajq in dealing with this some- 
what elusive character than to quote the word^ of Mr. McCoimelL* 
‘‘ But for the most part colour is chiefly important as an index to 
quality. The buyer of cotton yarns is suspicious of the quality if 
the colour is changed, but when once he is satisfied that the quality 
is right, a new shade, whether lighter or darker, generally becomes 
as acceptable as the old.” 

Erom this it would appear that, though price is undoubetdly 
paid for colour,^ it is rather as an indicator of quality than for its 
intrinsic merit. Being a character that is with difficulty deter- 
minable except in bulk samples, it is not possible to breed for colour* 
Practically, however, little difficulty has been incurred in main- 
taining a good colour. 

(/i) Um'/orwiify or the evenness of staple length. Lack of uni- 
formity, as it is understood commercially, is most conimonly due 
to race mixture in the field. Buch lack of uniformity is at once 
removed by the cultivation of pure races. Such evidence as we have 
seems to indicate that the uniformity of a pure race is far in advance 
of that foiuid in any commercial sample. Where it has been detect- 
ed in our samples it appears to be due to the admixture of successive 
pickings which the comparatively small areas, and the desire for a 
bulk sample, rendered necessary. Grown on the comnierciai scale 
when the successive pickings would be harvested separately, this 
cause of lack of uniformity will, in all pj:obability, be fouinl to 
disappear. 


^ Tcxlih Mcrom% March Slat, 191 * 1 ;, 

* Loake & Paft. AgricuMural Jmrml of India, VXII ( 1913 ), il. 
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“ Nev ” “ Refraction;’ e^G.— Under siioli terms are included all 
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to which the boll opens and exposes the cotton. In this charactei 

tlie Indian cottons differ considerably. 
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Passing to the extra provincial cottons, we have, in the central 
portions of India, the tayii cotton. This plant has the finest lint 
of any cotton examined by us and is of good length. The plant 
is not, however, robust and the yield is light while the ginning 
percent is low. The disadvantageous, outweigh the good, (jiiali- 
ties, and the growth of this plant, in its present form, does not jirove 
remunerative. This is shown by the way in which it is being replaced 
by a coarse lint plant in the Central Provinces. 

In Bombay the Broach cotton is largely cultivated. This, 
again, is a late flowering plant, useless foi' cultivation in the United 
Provinces. It has, further, in crossing, been found to develop 
considerable sterility and is, therefore, of little use for the purpose 
of breeding. 

Lastly, we may mention the Garo Hill cotton, G. cemumn. 
This plant is of a robust and early habit with a high ginning percent 
and a particularly large boll. The lint, how^ever, is too short anti 
coarse to be spun, except into the coarsest of yarn. 

The remaining forms of Indian cottons need not be described 
here, since they have, for one reason or another, proved unsuitable 
for breeding purposes. 

A comparison of the ideal plant, as already outlined, with any 
of the above known types will disclose in each case an absence of 
several desirable featimes in them, and the breeding problem is to 
combine the desirable features of these plants into a single indivi- 
dual. 

The ideal habit has been found in a single plant only — a variety 
of the common desi plant G. neglectum} It is early in maturing and 
bears vigorous fertile branches in profusion. The lint, however, 
is little better than that of the desi mixture, the ginning percent 
is practically the same and the boll is small. This plant, pure 
cultures of which are being distributed under the number K 7 
in Bundelkhand, for which its early habit renders it peculiarly 
suitable, ninst form the basis of the ideal plant it is desired to 
obtain. 

^ This description has been allowed to stand as it has been used by the writer in previous 
papers. The plant, howevor^ is more probably a variety of Q, hmiowm. 
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OF 1MPR0VF,D COTTONS IN 


-Fineness of fibre, 

-Nafinral twist. 

■Strength and elasticity. -i 

-Colour. 

-Freedom from impurities (broken seed, leaf, nep). 

-The length was 1/8" over our American. Uniformity 
excellent, in fact rve have never come across a, bettei' 
cotton in India. 

-This is coarser than American and even Purbluun 
or Barsi which we use as warp cottons, this featine 
shows. against it in the 36’s weft, because the finer the 
counts, the less the number of filnes in the cross 
section of tlie tlxxead. 

s m.— These it possesses in a marked degree 10 to 12 
per cent, over our American. These are points \vhu h 
stamp it as an extra good warp cotton up to 24 s. 

—Colour. An extra pure white cotton which shows 
up well against American and fits it especially for 
cloths which need bleaching or dyeing. 

—The refraction shows that these are almost ml 
Freedom from nep was a special feature, hatiira 
and artificial nep are always what we expect to fiml 
in all Indian cottons. It is a most serious fault 
because even the cards do not take .t all out. It 
carries forward and shows in the finished thread as 
a thick soft place, always a weak spot. Neppy yarn 
is of course absolutely unfit for warp and as weft 
it shows up on surface of cloth and even in after pro- 
is the cause of the cloth not taking 
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(3) This culture is my similar to the latter but is derived 

from a cross bet\\men and Owing to its habit and 
low ginning percent (26-30) it can never produce a remunerative 
-leld crop and owing co the exigencies of space, it has never been 
grown m sufficient quantity to yield a practical test. It possesses 
however, the silkmess of the hani cotton and is, without question, 
the finest cotton so far produced. 

The above three races have all red foliage and a red, or pink 
flower. ^ 

(4) From a cross between nurma and a white flowered desi 
a series of forms are now being grown which, are not to be distin- 
guished from the ordinary desi plant until the fruit opens when the 
quality of the lint shows their superiority. These are now under 

comparative trial at Aligarh and at other farms in the cotton 
tracts. 

(i>) Fi'ora B cross between a ie.ri cotton and the Gaio Hill cotton 
11m .s a fertile plant with large bolls and a ginning percent which 
touches 4/. The lint, however, is coarse. 

The above descriptions briefly outline the races of cottons which 
liave been established in a state of parity. It will be at once recog- 
umed that in no case do they fit in fully with our preconceived 
notion of the ideal plant. Another feature of these races is that 
they are in each case the direct result of a single cross and, froin 
what lias been said above, it was not to be expected that the ideal 
plant would be thus directly obtainable. We are here faced with 
the time factor ; the selection and the extraction in pure form 
of desirable races from the progeny of such divergent plants 
as the jibove is a matter of several generations and, fchouoh the 
A\ork of re-crossing among these purified forms is now well advanced 
and in some^ cases has reached the third generation, a further period 
will be required before pure races containing more than two orimnal 
types in their parentage wiU be available for extended sowing, 
ihis may, perhaps, be illustrated by a single instance. There is 
now the third generation of a cross between races 1 and 3 as described 
above These plants contain in their parentage tlie mmia, hani 
and Type 7 cottons, and it is confidently hoped to select from these 
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maturing habit of plant. It has been shown above that plant 
iiabit 3S not synonymous with early maturity, but is a combination 
of two ehai'.acters at least— the tj^^e of branching a, nd the vigour 
of the fruiting branches. 

In the second and third races of extracted forms described 
above, the long staple of the nurma plant is found combined with a 
blanching habit which only lacks the character of vigorous growth 
of the reproductive branches. We have, therefore, in this group 
obtained the long stapled, early maturing, plant which only lacks 
one character to make its extended cultivation remunerative. 

There seems, thus, no evidence to justify the belief in the mutual 
repulsion of long staple and early maturing habit. When, however, 
the two characters, Hgh ginning percent and fineness of fibre, are 
considered, there do appear to be valid reasons for considering the 
two characters to be, to a certain extent, mutually exclusive. 

For our purpose the problem may be given in its simplest form. 
It has oeen stated above that the ginning percent is dependent in 
part on the weight of 1,000 fibres ; in other words, the highest g iTming 
percent is only obtainable when the weight of 1,000 fibres is a 
maximum. The weight of a fibre (and hence of 1,000 fibres) is 
proportional to its volume, which is given by the product of length 
by the area of cross section. The range of the latter, as we have 
already seen, is given by the numbers 50 and 12. Fnr n fiK VO 



L. 0, COLEMAN, M.A., Ph,D, 
Director of AgriciiUihre, Mysore. 


Although tlie mycological workers in India are very lew^ a con- 

numtoi- of pknt diseases have already been investigated 
more or less tbolongUy. I! we turn, however, to the piaotied 

appEcationofthetaowledgethns gained, we must conf«sthat only 
in comparatively few instances has the control of pknt diseases 
been carried out methodically and successfully, and stiU more rarely 
has it been taken up to any considerable extent by the agrioult,™ J 
themselves. An account of the work which is being done in Mysore 
in connection with the disease known as hohroga of the areca 
palm may, therefore, not bo entirely without interest. 

To understand the nature of the work a short description o . 
conditions under which it is being carried out seems neres^^. - « 
disease is confined to a region in the western part of ‘ 

ing an annual rainfall varying roughly from seventy-five to tMee 
hundred inches. It comprises a strip about one hundred imles on„ 
andfrom twenty to thirty miles broad alongthe extreme western edge 
of the Mysore plateau. This strip is connected on the north “d ™s 
with an area in North Canara and on the west with one in South 
Oanara, in both of which the disease is prevalent. It is also to b( 


* A paper read at the Indian Science Congress hold at Madras in January. 1915, 



ioima. in ooiitii jiaiaDar and Oochin and, as far as it has been pos 

sible to ascertain, these are the only regions in India or, for the 
matter of that, in the world where it occurs. 

In the infected region practically the only important crops 
pown are paddy and areca nut. The paddy occupies the low- 
lymg lands along streams and the lower stretches of innumerable 
valleys. The slightly higher ground above the paddy lands both 
m the troughs and on the sides of the vaUeys is given over to 
areca nut gardens. These gardens frequently extend for miles in one 
practically continuous range forming one of the most charming 
features of the picturesque Mysore malnad and furnishing at the 
same time one of the chief sources of its wealth. 

The gardens ate for the most part owned and actually culti- 
vated by Havik Brahmins who. although they cannot be said, as 
a ote, to be hghly educated, are, with scarcely an exception, 
literate. They thus form a body of men who can be reached to a 
consrieiable extent through the printed page and who are somewhat 

reader to take up the new and discard the old than are the maiority 
01 Indian agriculturists. 

Another important feature in the situation is the value of 
the crop Itself and the great havoc that has been done by the 
disease A well cultivated areca garden will, in good years, 
give returns as high as Rs. 500 or 600 per acre, though the 
average is, of course, much lower than this, and where the dis- 
ease^is virulent the returns may be reduced to praoticaUy nothing 
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is virulent. Lastly, tlie disease, attacking as it does the baches 
of nuts situated at the top of slender trees from 60to SOfeet bgh, 
is one that presents many physical difficulties in the^way o 
control. In fact it seems Hghly probable that in no other part ^ 
the world has the scientific control of a disease been attempted 

where the initial difficulties have been so great. 

With regard to the method of control mtroduced,it is tha 
of spraying the bunches with Bordeaux mixture before the disease 
annLs^ Considering the abnormally heavy rainfall concentrated 
LTfX m^s (in sL of the -s treated 

fallen during the one month of July), it was concluded that it _wu 
be practically useless to attempt spraying with the Bordeaux imxtine 
applied and a eolutioaof 

this was added an adhesive mixtme consisting of “'i" J 
nhonium lesin dissolved by heating with soda m watei. The & 

!d mirfnie showed adhesive powers wHeh, 

r.ios it had to withstand, were remarkable. In most cases one 
treatment at the beginning of or early m the mo^o» 1ms tan found 
...ffieieot to protect the nuts from the asease till danger 

appearance^dj^d is over 

The next Mcdty to be ^ experiments a 

the spray mixture to the ^euated on two wheels and 

large barrel extend 

to the pump was ^ along between 

to the tops of the tree ^ P 7 ascended with the hose 

the rows of trees and a trained c 

^d directed the spray ^ ^ aatisfaotorily, but the difficulty 

The spraying could be done la y 
■ of moving the sprayer about m garde 

at frequent inteCTulswas^^P^^^^^^ oieightyfeet of 

culty experience y , tree during the heavy 

hose full of hquid jrserious accident was great 

winds of the monsoon ^ the work it would 

and had '* “Sued the whole method of treatment in 

almost certainly have damnea t 

the eyes of the extremely sceptical garden owners. 
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It was tkus iound Necessary to discard the barrel sprayer and, 
as ordinary knapsack sprayers, requiring as they do the use of both 
hands for their manipulation, were quite out of the question, a 
special type of sprayer had to be procured. A small air pressure 
sprayer was therefore specially imported for this work. This 
sprayer, which has been found admirably adapted to the work, holds 
lather less than one gallon of liquid, a quantity sufficient to spray 
from eight to fifteen trees. It is very strongly made and free from 
complicated parts. Sprayers imported six years ago and given very 
rough usage since are still working satisfactorily. There is, in fact, 
only one serious drawback to the sprayers and that lies in the fact 
that they are or were made in Germany, Luckily a large EngHsh 
firm has, within the past two or three months, agreed to take up the 
manufactui-e of sprayers similar in every way and at practically 
the same cost, so that a supply is assured. 

^ The spraying work during the first two years was carried out 
entirely at the expense of Government. Subsequent to that time 
sprayers have been lent free of charge to those desiring to have small 
parts of their garden sprayed as a demonstration measure, but the 
garden ovmers have had to bear the expense of material and 
<5o.uuection with this demonstration work another 
difficulty was experienced. The small permanent staff of the my- . 
cological section was quite incapable of dealing with the work on 
a large scale. It was therefore decided to utilize local men as tem- 
porary fieldmen Where possible these men were obtained from 
anong the faimhes of garden owners themselves and only those 
were selected who had^a good knowledge of local conditions and 
could read and write the vernacular. These men were first given 
a coMse o traimng m the use of the sprayers and the preparation • 

are^i distributed throughout the afiected 

nSLr being supervised by the permanent staff. This 

utilization of local men for the work has proved an unqualified 

and aUowed a hige area to be covered at oompltivdy 
small excuse. The fieldmen are engaged for the monsoon 



After three years ot preliminary exjjeiiiucu.a. ™-- 

the sarclen owners had ample opportunity of judging at first hanc^ 
with regard to the efficacy of spraying, it Was decided to olei 
sprayers for sale. Orders were issued to the men engaged m the 
^TOii not to do any special canvassing as the intention was to ascer- 
tain iust what effect the demonstrations thehiselves had had. ihe 
results may he said to have been decidedly gratifying as is shown 
by the following record of sales :— 

1912 •• •• 

1913 •• •• 

1914 .. •• 110 

Still anotlier difficulty had to he met, the proouimg of 
the spray materials. TOile all the iugredlents are locally obtaii - 
ab ethe Leles in apy one place are small apd the prices eon-espond- 
tal high The Department had, therefore, to arrange for proour- 
“flhe farioi ingredients in large quantities and stoclcmg them m 
mgthe-va o qi.+v^hntion centres. The ivork has expanded 

various convenient disti b • i « Pni-f i-rms of 

'"’^'’^overtretodred garden owners are now caigyiug out spray- 
ing qmte 

aXr^k -enals not far short oi 
srimAri acres 1st have been sprayed during the past yea, 
against less " — a^s dmmg the prewmus y» i 

about one- a an of the garden owners hav 

be no doubt , ^ -ical advantages of the treatmeni 

been convince • effected b 

Estimates o le c lae approximate only, but one leadir 

the treatment can, ^ 1^,.^ 

garden owner, an spraying of bis garden of tweh 

“‘^’“^'“Al'!^*L„™rs,salhimEs. 4,000. Thisisatthera 
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information it seems certain that the Savings during the past year 
must have approximated Es. 60,000. It is anticipated that under 
average conditions of virulence of the disease the saving will rise 
to about a lakh of rupees in the present year. 

But the work has not been confined to demonstration. Experi- 
ments on the preparation of the most economical and efficient spray 
material and more especially the testing of a large number of 
adhesives have been carried out in a special experimental garden. 
This garden hitherto leased by Government has now been acquired 
and becomes a permanent experimental garden where work on the cul- 
tivation of the areca nut and the testing of areca nut varieties will be 
associated with that more especially related to combating the disease. 

A large number of adhesives have been tested in this garden. 
Of these the resin soda mixture has proved decidedly the most satis- 
factory and has therefore remained the one generally recommended. 
One of the interesting features of these experiments on adhesives has 
been a study of their action upon the physical composition of Bor- 
deai^ mixture. ^ As is well known Bordeaux mixture is prepared by 
mixing ^ a solution ^ of copper sulphate of definite strength with a 
suspension of lime in water. The result of the reaction is the for- 
mation of a pale blue precipitate which settles very slowly and it is 
by the slow solution of this precipitate on the leaves that the fungi- 
cidal action of the mixture is produced. The chemical composition 
of the precipitate apparently varies considerably with different 
methods of preparation, but as this has formed the subject of special 
investigation by Pickering and many others, it is unnecessary to 
touch upon it here. 

Undoubtedly, however, the efficacy of the mixture, especially 
with regard to its adhesive power, depends to a great extent upon 
the physical composition of the precipitate. The finer and lighter 
It IS the more perfect^ will be its suspension in the liquid, the evener 
will be Its distribution on the leaves and the greater will be its 
power of adhesion. This is recognized in all uraAtinnl 
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rtitd vessel Experiments readily sEow that with these methods 
of preparation tlie precipitate settles mnoli less rapifly thanwliere 
f-hp ponner sulphate is added to the hme. _ ^ ^ 

/L now tnm to tile mixture as used ^ \ 

fnnffus— where what is practicaUy a resm soap is added to g 

sre^eradliedvepowers^wefindquiteaaffieientrtateof afiairs^ H 

rlperiment ^repeated we find that the 

^dingeopper sclphate " tS® -ce is at 

hine is addedto copper sulphate ^ 

So far a description has been given oidy »' 

with keeping the disease under oontro . j 

done.hutthenecessityf.a»uaU^— 

of spreading SO rapidly tha ^ -UnU trqrden. The complete 

infection are capable of infeeti^ a w g j yj^sted area 
stamping out of the d«ase ‘hroughout the 

would be a herculean task which codd However-, 

only with the fullest co-operationo a infested tracts, 

there are, here and there, m the^ f “ V,,, and there 

isolated gardens areas where apparently all 

are also extensive, mo development of the disease 

the conditions are favourab „j.ance. There is therefore 

hut in which it has not yet ma e i g^amped out from isolated 

considerable hope that the c -g thoroughly treated, 

tracts provided the J danger of infection 

That is, if an area ^ ^ treated that during the whole 

from other gardens is so thoio g y ^ 

season not a single nut ^ of the fungus shows us 

disease stamped out. How , 

that this is by no means certmm , stated that 

To those not J^^ces two kinds of icproduotive 

the fungus causing the cli F 


AGlilCtJLTtJEAL JOURNAL , OJ? INDIA . , ^ [X, n 

bodies or spores. The first of tfiese are formed in special egg- 
shaped organs called sporangia on the suidace of the nuts. Under 
certain favourable conditions these sporangia burst open at the 
apex hberating large numbers of motile spores which are responsible 
for the spread of the disease during the monsoon. These spores 
are carried by the driving spray from one tree to anotlier and thus 
bring about fresh infections. 

These zoospores, however, are unable to withstand the sHghtest 
degree of drought and so are entirely unsuited to carrying the fun- 
gns over through the dry season. For this purpose resting spores 
(oospores) are formed which arise as a result of the sexual union of 
male and female elements. We have not yet been able to ascertain 
under just what conditions these resting spores germinate, but work 
done by Hartig on a closely related form in Europe has shown that 
the oospores may remain dormant for over two years. We thus see 
that even should the disease be kept in complete check throughout 
one or even two years, there is danger of some of these oospores still 
having retained their powers of germination and so being able to 
cause a fresh outbreak of the disease. In order to be able to stamp 
out the disease it would, therefore, probably be necessary to keep it 
from developing in a garden for at least three years and a longer 
period might even be required. 

Experiments with the object of entirely stamping out the 
disease are now in progress, aiid in one garden, situated in an area 
with an ammal rainfall of three hundred inches, we have succeeded in 
preventing the disease from appearing at all for the past three years. 
During the present year this garden wll be left free from treatment 
am as it is well isolated, there are strong hopes that the disease 
wU be found to have permanently disappeared. Other experiments 
0 a sinnlar nature have been begun and a total of twenty-two 
acres of garden are now being treated with this object in view, 
bhould the experiments prove successful an endeavour will be made 
gradually to extend the area of stamping out operations, but this 
will be possible on a large scale only if we can obtain the fullest co- 
operation of the people directly interested. Whether this can be 
obtained remains a question for the future to solve. 


■d-pppnT history of the cotton improve- 

Sn? WORK IN TINNEVELLY AND 
RAMN AD DISTRICTS. 


BY 


H 0. SAMPSON, B. Sc„ 

!)«■ 0 / i, 

w"h! prooedm. adopted wa^Mgestod in the Govern- 
ment d Ma’e lett« No. the 

Letters were addressed to ^ Pepartnrent 

otton trade in this la , villages, who were noted 

,y fninishing the names »**“““ request the 

or the quaUty of their »r.d officers of 

lames of many persons and villa W 

ihis Department were deputed to ™ 1 

ihe crops grown and to '“f Jeotton Ld not 

whose names were given, tmne considerable value in 

actual powers, however t in difiei'ent parts 

determining the variety of cot 

of the tract ; and, in gene ’ ^ jua-bacmm) predominated, 

tract the variety uppam ( Jf (Qossmium Bp.)vra8 held 

whilein the south the variety *»77*“aeSrUlages visited, 
most in esteem. Counts were ma e ^i.vjits in the field were 

1.1 the north from 65 to ^ P“X7,t7:£L«::haraotem. 
„pp- 77his miictmo in general 

rngS: the soXnhe tract the proport^^^^ 

/ lai ') 
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and 65 90 per cent, of the plants were hamngt 
were ufpam. Only in two or three villages ^ 
found. These were in the tract 

All through the tract, however, 
uniformity in the proportion i: 

One field might contain only 10 
ing field might contain 30 — 40 
The best villages were those which still preferred 
hwpas and only to sell their lint, while the worst 
sold all their hapas and depended on < : d. 

It was fairly obvious, however, that there 
among the more intelligent class of raiyaU, for this 
the tract in the 

The uppam, though later 


'cmni, while the rest 
were any pure crops 
in the extreme south. 

it was noticed that there was no 
lich these varieties were mixed, 
cent, mixture while the adjoin* 
per cent, or even more mixture. 

to hand-gin their 
were those which 
outside dealers for their seed. 

j were genuine reasons, 

variation through 
proportion in which these varieties were mixed. 

. signs of maturity, is an even 

ripening cotton and the bulk of the crop can be harvested witlS 
wo months ^ Thns m the north where the sowing rains ate early 
and wh^e rt is possible for the crop to ripen its fapas before the 

to the Im-ungamm 

thou^ It oommenees to ripen sooner, does not ripen eLly. 

” ‘^*.**‘® “Miiue for three or fourmonti 

shed wh k T immature bolls would 

This mM"* Tr. tl October or beginning of November. 

m before picking eommences. The which never has 

nany bolls ripening at the same time would naturally withstand 
the efects of the hot weather better than the Ufpam, which might 

beMofyoungboUswhenoaughtby thehot weather. Inthemid^e 

of the trairt a mixture of about half and half of the two varieties 
was generally preferred, as it is not possible to foresee which variety 
the season would suit best. Even in the tract a smai 

proportion of kamyami was liked, as the more silky quality of 

the ooHon improved generaUy the appearance of the sample of Lt, 

while m most places m the south a small quantity of upjmn was 
generally preferred as it improved the colour cf the lint. 
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TheeeneralopinioBO^spmnerswllowexecoPsmTeaIluv^«vc. 

it wL of mucli more importance in the first place to improve 
nie and to leave the question of colour alone and the simpkst 

hodofdoingthiswastoohtainuniformityregardlessjorthetime 

t of ouahty. Hence the first attempts to improve the cotton 
his tract A^ere directed at improving the seed supply. ^ Arrange- 
rs were made both in the uffam and Urwiganm tracts to pi 

Lis as free from mixture as possi^^^ In the north arrange- 

■frbiss- 

a and the seed by the JJepan , 

■asioned by the enhanced rate of purcha^ . _ make 

' kapm was hand-ginned. In the south it was ^ 

ungementB with private farm™ to -W ^ l„ 

seed and about 

isway about 76,6«0 lb . „i,t.ined. Of this, howeTer. 

,000 lbs. of hmpgmm seed weie o ^d^^^ 

ly 22,860 lbs, of 1 ^10 acres, were sold 

:,100 lbs. of fcrwpaitm. sufficient to 

seed. In this distribution attempts we jade J 

sistance of the Jrt (Jasette and in the village 

the seeds was notified tune 

leets. Forms of application . • seed had to be 

.stributed to village officers. PP ^ ^ the taluk head- 

.de The distribution 

uarters or to the Koilpatti g . a n„ri n nr was any record 
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spite of the poor sales wlat seed was sown gave great satisfactioi 

Mr a Benson, who at that time was Deputy Director of Avri 

culture forthe whole of the Madras Presidency and who had ord™ 

to cany out s.^ar work in all other cotton-growing tracts of the 
^emdency m h.s report on the results of the work here and else- 
here stated that too much had been attempted. 

In the following season somewhat similar'arrangements were 

with the funds still available in 
on+lif^ jiancia year ; but by the time orders were received 

arrangements for 

the purchase of Umr^anm seed, which in any case could not 
have been made within the financial year 1905 - 06 . 

nsef wrk had been going on, a considerable amount of 

ul information was being collected on the Koilpatti Agricul- 
tural Station. This agricultural station is situated in the centre 
of the cotton area, i.e.. xi. 


uwu varreiiies nad been grown separately and 
>n the quality of the lint. These were unani- 
he as being longer, finer and stronger 

dany other indigenous varieties collected from 
ndia had been tested and compared with the 
ler Madras varieties. Several exotic cottons 
p and type were also tested. These included 
M of the improved “long-stapled ” American 
->n the conclusions drawn from these trials, 
sition to make very sound recommendations 
o e funds placed at the disposal of the 
t by the British Cotton Growing Association, 
improvement of existinglocal varieties and the 
ch local varieties which were found to be 
id equd if not superior in yield ; and to this 
the British Cotton Growing Association’s 
s made for the purpose of raising seed on a 
le karurtganni variety of cotton. 



teptember, it was pot possible to do anythmg for tire season tfien 
to oommenoe, but fortunately the rains were early and it was 

jossible to arrange for the purohase of pure 
n the south before the close of the financial year 1906-07 

Of the wppam seed collected in 1906 piaetica ly all of tbs 
appears to hawe been sold. The bulk of tbs was sold through the 
amncy of Messrs. A. & F. Harvey & Co. at Virudupatti. who distnbnt- 

e? it through their dealers. ^ 

record of the persons to whom he sold the seed. The 
pression, both here and around Koilpatti, where « tetnhrted, 
that tHs was very much superior to bazaar • & 

minated better and more quickly and gave a stronger 
diouvht-resistant crop. In all about 14,800 lbs. were so d, sufficient 
1 acres It was satisfactory to note also that as a 

irri previous year’s seed distribution in 
Zemindary a tract of pure ha^'unganm estimaicc ■ . . 

arSeen estabhshld and that the Z— 

stored kufos for seed which would give sufficient seed to sow ne., J 
*’“ln 

of cotton improvement. In the first place it was 

with the staff at *^^'°* *' foimd impossible to 

with the whole of the trac e s J’ and 

try and push two types of cotton. i t _ 

s™ to vield on the average practically the .ame ■ 
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were collected and sold, there being an eager demand for the 
same. 

Meanwhile on the Koilpatti Agricultural Station considerable 
Imowledge of the cottons of the tract was being obtained, while ini- 
provements in the method of cultivation were being tried and, where 
successful, were adopted. Benson in 1905-06 strongly suspected 
natural cross-fertilization to be common and selected many plants 
growing m mixed crops of karungami and uppam which he 
classed as “ putative crosses.” At the same time he made crosses 
between hamnganni and wppam, uppam and karungami and also 
obtained fertilized seed of both these varieties by crossing with pollen 
&'om other selected plants of their respective varieties. From the 
former were obtained plants which closely resembled their res- 
pective female parents in the first generation except for much greater 
vigour. These in the second generation spht up into all manner of 
types, many of which were similar to the “ putative crosses” marked 
by Benson. The latter also showed much greater vigour, but in the 
second generation the two varieties behaved quite differently. The 
uppam showed practically no variation. The plants retained their 
greater vigour, but practically no variation could be found in the 
hut or seed or in the habit of the plant. It seems, therefore, evident 
that the uppam is a distinct species. In the case of karunganni, 
however, in the second generation, very considerable differences 
were noticed in the progeny, both in the habit and in the character 
0 the seed and hnt. ^ Hence it is probable that the karunganni 
IS not a separate species but merely a cultivated variety. This is 
f^her borne out by the fact that Fyson, who examined the crop of 
t e second generation of the crosses between uffam and hamnganni ^ 
could not find any characters which followed Mendelian laws. 

Several plants of uppam x uppam and karunganni x karun- 
ganm were^ selected and grown as unit strains. It was found that 
the majority of the karunganni selections remained true to type 
both as regards the shape of the plant, the habit, the ripening, the 
meness or otherwise of the lint and the percentage of lint to seed. 
Ihus there were possibilities even then of producing strains which 

mtimewouldproyesuperiortotheordinaryAam^j^anm and strains 
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which would suit not only the seasonal condrt ions 
also those of the tract in the north. These 

was subsequently diseontinued as it was found imp 

crossing of the two varieties. 

In the meantime it was imperative to main 
improTe the ordinary htmrt^atmi so as to pop 
as possible the seed which the Department - 
hm-mfami crop grown on the Koilpatti^ Apr 
already showed its superiority ower that being t 
the Department. This improvement had been 
plant selection, the selection being done entirel 
the plant. In this way a hulk selection was 
the crop from which provided sulhcient seed to s 
available on the Agricultural Station. Thus “ 
.t.w .ead farms in the district where not on. 


found so successtul on zm - 

account of this latter work has already be 
this journal (Volume IV, page 188), and rt is euoi^ 

results obtained were eminently suooessfd, ^m^^ 

in the first year persons who ““i ^ 
required much persuasion to agree o 
possible to pick and choo« and 

however both the rmyats , t ^^^lousy 

Raiyats who had seen the seed arm on^ ’ 

most cases no such yield had ^een “Wame^n 
lands before, came forward and yj 

farms. These are lands known “ 
i.e., lands which are very heavily manured and 

{Pennisetum tyflmdeum) is grown Zuded . 
pal cereal of this tract. The year which fotowid . 
and the crops in the mitial 

as the plant food was near the ^ 

. p.nnlfl not Withstand dry 


select better land. Herein 
were too greedy. 

- 7ear, and in 
1 those particular 
best lands as seed 
beaten by 
on which cumhii 
this being the princi- 

started favourably 

and promised well, but 
developed a surface 
weather conditions 
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villiiffe depots being located at suitable places througliont the tract. 
These were j)laced in. charge ol' some reliable man in the village who 
was given a. commission on sales effected. 

Though the area, of seed farms was not 7naterially increased, 
('■oiisiderablo progress was made during this year and the next in 
popnhu'i zing the use of the seed drill and accompanying implements. 
There were several difficulties in the Avay, one of the principal being 
that it was not easy to sow mixtures with the cotton. Pulses, 
Coriander, temi {Setaria italica) are usually mixed in small quanti- 
ties with, cotton when this is sown broadcast, and as these are the 
percpiisite of the Avomen of the household, there Avere naturally 
objections to sowing cotton pure. HoAveA^'er as greater experience 
has been obtained in drilling, this objection has largely been over- 
come, nor is there the same objection to pure cotton as there formerly 
AA'as as this is found to yield better. Moreover bullock hoeing has 
eoiisiderahly lightened the woman’s share in the cultivation as for- 
merly slie had to take her share in the hand hoeing which the crop 
ree.eiA'ed ; and in Aullages Avhere the people are still dependent on the. 
Depaitment for the loan of implements, it is the women AAffio so to 
speak enter the fray to get first served with the bullock hoes. 

The distribution of iM/mufjcmni seed siifficieirt to soav each 
year from 10,000 to 12,000 acres naturally had a (Considerable effect 
on the quality of the cotton in the south. NeAV ginning factories 
AA^’ere put up by cotton buying firms in this tract mainly on account 
of the superiority of the crop and these combined with tAVo or 
three seasons of short crop have done much to undo the Department's 
efforts to keep the crop pqre. In 1912 it Avas found that what a 
year or two preAaously had been practically a pure Imnimjmini 
tract Avas again a hopeless mixture of “ bazaar ” seed. Although 
the fact that gimiing factories under proper nranagement do much 
to maintain the quality of export cotton by having the ginning under 
proper control, their introduction tells A^ery seriously on the quality 
of the seed sold for sowing. Village dealers instead of ginning the 
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villaoT Uvas bv baiid and Belling the lint, now (liBpoBc ot the A-ff/n/.s 
to travelling dealers who deal directly through the brokers employed 
I^Mhe lactory. (ionseciuently all hafos whether good or bad is 
, nixed, bad samples are graded up with good, /rapflN which will 
not iiass muster is similarly graded up till it does. The crops rmt le 
neiohliourhood of these factories further showed that ™uch ot tdie . 

seed had been brought from a distance, and it is probable that 

this arrived at the ginning factory by 

refused by the ginning factories further north on the 

route. ■ Kafas instead of being stored dry, as ioimei ^ 

coll cted straight tom the field and 
50,*. The tesult is that much of the cotton h eat m 
the vitality of the seed is eithet weakened c; alto^ethc, 

looked therefore as if all the Depa,itment s^ftmts ™ y* 
nn tbe crop to pure Icamngmmi were to be of no atai... ■ ^ ■ _ 

the Timrevelly District (i. C the sordhot.s 

CO t„nto!t)may hero,. ghly estimated at 

unit strains of ?*»■»<,-« was .row AX! 

developmerrt in the d.stnct dealers .and 

-’rortrisre^er ‘0 restri. the area of 
Jnental seed farnrs to 400 acres arrd 
which had purchased porti"" 

" tr !JithS ' It was thought that, if co-«per«tiou orr 
thesl Hues chrld he induced, such rdllages would he useful Py*“= 
orrt, in the first instance, seed .ysed torn 
induce.ue.it held out to them, three villages i « ■ — ■ ■ 
agreed to this step. Accounts were kept winch showotl th,.t 
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procedure was sufficiently remunerative to more than pay for the 
extra trouble involved. ' 

It may be mentioned that the limited supply oi seed stocked 
by the Department and the keen demand for this seed has been large- 
ly utilized as a lever to extend the work of cotton improvement. 
All the seed sold in 1913 was sold on the understanding that the 
crops would be sown with the drill and in this way drill cultivation 
has been extended to many new villages. It is true that all who 
promise this do not act up to it, but very many of them do and 
last year more than 7,000 acres of cotton and cumhu were sown 
in this way. In the same way this year in arranging village seed 
depots, these have in many cases been located in villages on the 
understanding that the villagers would co-operate for the joint sale 
of in order to get back their own seed from the ginning 
factories. Last season twenty villages thus co-operated and seed 
has been stored in them to sow next season a,bmif lo non 
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where the qualities of Jcarungamiave to some extent feown and 
’ 4- A Thp Question of the ripening habit of harunganm 

riowetr retei^^^^ 

are being grow, have been sewed for th« 

^tbis respect. These are now sufficiently advanced to put out 

:"arms. Two strains are this year to be ^o™ ^e 

has a ginning outturn of 27-28 per cent., t.e., 2-3 per cent 

t tbi diLict average for ordinary dry black cotton sod and 
above the drsti.rt aver g ^ 

spins a very good oO . ^ ^ tentative scale 

33iper cent, and spins “P*“ totheTinnevelly 

in certain villages where muc J . ^ “Pnlichai” or 

cottonby the cidtivat^n o^t 

Provinces ® ^nt it has a ginning outturn of 

33 p«Cnt ’ iris encouraged by dealers, who by imning it with 

rZ.2r »«on, can raise Sen«» 

: It may be mentioned in oondu^n tW ^ ^ 

throughout this work receivec i vifudupatti especially from 
Harvey & Co., both at Tnt.cormjnd 

Mr. A. Steel, the agntj^ p^p^rtment have been able to have 

agency of this ir . j it is the only firm dealing in cotton in 

r •• 

exbxs price for <][U8>lity. 
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Deputy D'lrector of Agricullure, Central t 


It is a generally accepted, 
ill introducing improved agr 
■scope for improvement in a t 
wliere it is more advanced, 
experience gained in these - 
It would apply as a rule to Indi, 
of the agriculture of ; ' 
as an unfavourable climate, 
enterprise among the inhabitants 


among tnose wiio are engaged 
ioulture in India that there is more 
met where farming is backward than 
This opinion is not justified by the 
provinces, and the writer doubts whether 
— Ja as a whole. The backwardness 
a tract is generally due to several factors such 
, an uncongenial soil or to the want of 

- -- — ^ I'ule, inferior cultivators 
TO iound m ti-acts where the soil or climate or both are bad, because 
leie IS leiM com^itioii there mving to the tendency of the more 
en ightened to migrate to other parts where the conditions of hfe 
are more congenial. It follows, therefore, that as a rule the task of 
laismg the standard of cultivation in a bachwarri +,vnr.+. n 
extreiiie.ly hard < 

the inhabitants themselves 
what is meant let 
Central Provinces with those of Ber 
is malarious, the outturn 
poor in years of low rainfall 
irrigation, and the 
unenterprising. 1 
conditions must 
hand, tlie climate 
dependent on the 


one because the soil, the climate and the nature of 

s, ail handicap progress. To illustrate 

us compare J;he of Chhattisgarh in the 

rar. In'Chhattisgarh the climate 

of the staple crop, namely, rice, is 
owing to the want of facilities for 
eonsecpience is that the mkjat is poor and 
Progress in introducing improvements untler .such 
necessarily be vciy slow. In Berar, on the other 
IS healthy, the staple crop, namcl}^ cotton, is less 
exigencies of the rainfall, the soil is very good, a 

( m ) ,,, -y,- ;y , I: 
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■hilure of the crop is the exception, and the result is that tlie 
aOtivutor is wealth, more go-ahead and much n»e n 

i-.',vift Inatractofthisldnd,thoughthe practice of agucultiuc 

. ; to tted a high standard, the conditions are such thax 
td aptSel the ac^ai^ages accruing from the adoption 

.houteighhyeamagohy«an^— 

ttae were »'^^^“Xted Z staple crops. coUon 

“T “■ J in wealth. Ite all then 

and piar, caietuliy, ana _ and they kept each 

different varieties of kid oidv one name 

variety iairly pure, b „ a mixture of ax distinct 

hiHvihyii or pn which terms mclnoei . „„j onor- 

varieties which, orr being grown sepamtely. neie ““^^1.' With 
niorisly ill yield of 

“Zbt «c series of expmiinonts we- ^ 

now been earned out o\t ‘ 1 ^ ^ ^ However, this art icle wil^ 

“®’"orthe°r;mieties of cirttmi 

jmi or Mivdmjl'h it has bo 1 
a white flowerinl variety gmng 1^^^^ 

large yield of ^ wliich obtain in these pro- 

under the soil and cliu c ^sromae yields obtained from 

Vinces. The table below shows the average yio 

these cottons over a period of seven 


o.f;'' ■ . ■■'ijj' {11110 Of VUl'iSty.' ■ '. - ' . ... ■ ' ^ . 

tflriC'Kpiis 

G. N. vera» 

U.N. mseimi .. *' 

a. N, rosciim »vorvwte<^ 

Bom- Jai'i ^irovioiisly giq'vii- “ 

Bitu^or Javi .* ' 


Igc outturn ( 
i. per acre, - . 1 : 
'i . 132' 

m 

2 t>l 

j‘H> 

1 G 2 

Inti 

07 

12.1 
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It is worthy of note that the yield of roseiim Us U 
about twice as great as that of Saw', the variety wrMc 
was being recommended by the Department previous 1 

theopemng of the Akola Farm and the exiDerimental woi 

tJiereon. 

By substituting a selected strain of this roseum cotton 1< 
,a,% the farm was able last year to increase its profits „ 
cotton cultivation by Rs. 3,940. It was mainly due to lb 
vep. material improvement that the farm has made such lain 
net profits eve^ year. The profits iart year after pavii, 
B, mcluding the salaries of the staff amounted' t 

1 eltperimental ivork it beoani 

obvious that tbe^ superiority of this variety of cotton ira 

•mmed and its improvement by p!ant-to-plant selection wa, 
taken in hand in earnest. Of the many strains raised froi. 
single mother ^ plants the highest yielder was found to be oui 

LT of this T'- iSoseum. The quantity o: 

seed of this strain distributed to eultivatom for sowing graduall, 

fianrp nf Vu \- . this year it reached the enormous 

Mnr it n f awl WO anticipate that in 

ire It will be possible to increase the distribution by nearly 

oTthil cH « distribution 

of t ns cotton was effected through private seed farms managd 

Ami ® ™der the supervision of the Department of 

Agnoulture. To these farms selected mmm seed ms supplied 

in tofr Experimental Faim. This see”™ 

n tmn propagated and distabnted in large quantities to onitivators 

of seodZf'"!T’ ™P>d iwrease in the number 

t orlf r concentration was necessary 

irite tTT “i ““Pc^ion. With the 

Z!! n f 0* Co-operative Societies some of 

farms ^ 0^00 t™’ **f converted into the central 

o^s of ^ttoultnral Seed Unions. Bach Union 

oX«W ^ guarantees to grow 

onlyselected wseMTO cotton „ 11 XU. o ® 
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The number of villages included in the Union may vary from one 
to ten. Each Union has a central seed farm or farms comprising 
an area of from 25 to 100 acres to which selected seed is supphed 
every year from the Akola Farm. The areas sown with roseimi 
by the other members of the Union have been designated branch 
seed farms. The main purpose of the central farm is to supply 
pure seed to the branch farms, but, when more seed is ^produced on 
the central farm than is required for the branch tarms of t e 
Union, it is sold as part of the Union stock of seed. It is the duty 
of the Depax-tment to see that only pure selected seed is supplied 
to the central farm and that only pure seed is handed over to the 
branch farms ; while it is the duty of the Union hamdar to see tL • 

the seed of the branch farms is kept pure. _ _ 

For each Union a chairman to preside at then meet ^ , 

supemsors to supervise the field work •"'d » ^ 

the clerical work of the Umoii are appointed. Most Luoi s ha - 

appointed a la,«dar who is a paid worker. He supervises the sou 

of all the farms, uproots any alien plantsthat make their appeai- 

anoe, and looks after the ginning of the iap® and ^“8’ 

labelling and distribution of the seed. The only expendituie ^ 

cun-ed bv most Unions is that of the pay of the whieli 

n A T?« I Rfi Tier annum. In order to be able to meet 

seldom exceeds Rs. .180 pex annun . _ _ 

such expenditure the members have a Union Tmid " “ * > _ 

among themselves, each paying from 2 to 4 annas “ 

cotton grown. The kajm of only one Umon is ginned on a plant 

Th fs the common property of f 

oases one of the members has a small gmmng plant consist 
ing of two or three gins dnven^ a^l Ji.ne ai^» this 
plant he arranges to gm all the f 

®‘™T™iy-two Unions have aheady been opened of which nine 

have been registered. The SmTmS in 

condensed form the profits mad y 
June last completed a full year’s work. 

The profits were mainly made on the sale of rosettm serf^ Ta g 
the district as a whole we find thatrosei* seed was sold by Unions 


Table shoiviny profits made by the four Unions for year ending 30th June 1914, 
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per Ichandi of 560 Ite:. 
only Ks. 14 per Bandi. 
great ; despite tlie 
iiodiiced, more could liave 
le increased 

.siderable. as may lie gatliered 

rob'etiiii 


and seed farms at from lis. 2o to tii 
The bazaar rate for ordinary cotton see 
Tim demand for roseum at this price^ was \mry 
fact that about two million pounds were p 
been sold had it been available. But the profit from tt 
yield of lint, too, must have been con • i n f 

from the summary below, wliich gives the average yield of 
Jcapas and percentage of lint obtained by the different Xnnom 
sped farms last year, compared with the district aveiage 


OlTTTrKX oh BOS BUM 
WlTir. TJU'] 

DlSTIllCT OfTTUliX I'UB 
ll-IK ruAB. 


Pebcektagb of lint to 
SEED. 


Distriu t, 


Pvoseum. 


Akola 

Buldana 

Amraoti 


Ycotinal 


In addition to these Unions there were 6b 
run by private individuals, some of ivhoin wih m 
Unions with the seed farm in each case as thenuc eu 
Bv starting with seed farms the Depaitmen ■ is - 
select the best material for these Unions : tor it is 
that the individual member should be a gooc co c 

as a good cultivator. i • i 

By grouping together the villages in this way t. 

cultural unit improvements can bo introduce 
with .. miuimum a.noioit of efiort ; ioi tto Depart 
the Uiiiow as a unit, while the Union in turn eoirti 
the diilemit lueniheB of whioh it is comiiosed. . o 
of the Deiiartnieiit still further, Union Ihsikuuob au 

who are under the adinijiistrative eoiitrol of the i 

live eredit banks- thongl. working mnWr tli« •>' 
vision of the Department of Agiieiiltnie- 
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Closer co-operation between our Department and the official and 
non-official workers in the co-operative credit movement. 

Of the other series of experiments carried out on the Farm the 
rotation experiment with roseum cotton as the principal crop has 
given most useful information. In this experiment cotton grown 
in rotation with wheat, jmr, gram and tur is compared with cotton 
grown in the same plot continuously. Before these experiments 
were started the whole programme was submitted to two of the 
highest agricultural authorities in India for criticism. They pointed 
out that the cultivation of cotton on the same land year after year 
was unsound, as it would tend to intensify the damage done by 
insect pests and to impoverish the soil. The table below shows the 
results obtained in practice : — 


t^erage net profit 
per acre from 
190744. 


Name of 


Cotton I 
Wheat f 
Cotton and tur | 
Juar ) 

Cotton ) 

Gram / 

Cotton [ 

Tur j 
Cotton 


P“- over a 

samp cotton grown continuously on the 

ContL^of ” ““ exhaustion are yet apparent. 

wrth cotton has also been praotM in part of the 

fltulf ■ ” “ ■“ “ couBiderable area of land in- 

rf thiTam a «rta.n milages is due to the too frequent cropping 
ol the same fields with cotton. ° 

to 8iven results which are contrary 

to what was antapated is that designed to ascertain the advantai 
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about one foot high, in order to stiinu- 
bad previously been recommended 
growers tbougb. it had never been 
'.snlts are given below ■ 


of topping cotton plants when 
late branching. This practice 
by the Department to cotton 
tested experimentally. The r 


Topping involves considerable expenditm 
It also retards the time of maturing. N( 
of cotton plants has been given up o 
results. 

The best spacing distance for cottoi 
attention. This was all the more necessary 
of. the Darm the Department had laid it 
that cotton plants should be thinned out f 
of from 12 to 15 inches apart in the rows, 
are given below :— 


Average outturn of 
hapas in lbs. per 
acre from 190 <-13. 


Spacing distance, 


in rows 


Bows 15' 


XJntMnned 


of the experiment a spacing distance 
r and 7 inches from plant to plant in the 
urn. As the plot increases in fertility, 
.iTYuilation of the residues of the manure 



Average outturn of 
Jcapas in lbs. from 
1907-13. 


iSO 

Topped . . • * * * 

523 

Not topped . . • • * * 

^ — 

Duplicate. 

330 

Topped • * ** “ . ! 

373 

-Not topped . . * * “ 
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[X,n, 

applied evei'}' year, a wider spacing distance lias done erpially well. 
The more fertile soil produces larger jilants which require nioi'e 
room. The practice followed .by some cultivatoi's of allou'ing all 
the plants which come up to mature is a bad one, except in the. poor- 
est soils. For soil of medium fertility the spacing followed in 
Plot Xo. 1. is probably the best : in comparatively rich soil 
yielding from five to six hundred pounds of Inpas per acre the 
spacing distance allowed in Plots 2 and 3, would be equally 
good. 

In Berar land is valuable and the area under grazing has been 
reduced to its .lowest limits ; consequently cattle manure is scarce. 
Experiments were, therefore, designed to ascertain what supple- 
mentary manures could be used with most advantage. In one series 
the manures compared were 64 mds. cattle dung, 64 mds. poudrette 
and 2 mds. saltpiitre. Of these poudrette proved to be by far tire 
most economical. 

In a second manurial series nitrate of soda, superphosphate and 
sulphate of potash were tried singly and in combination, and sulphate 
of ammonia and calcium nitrate were applied singly. The super- 
phosphate, sulphate of potash and sulphate of ammonia were drilled 
in at the time of sowing at the rate of 40 lbs. of phosphoric acid and 
35 ibs. of potash and- 20 lbs. of nitrogen per acre respectively. 
'Clic nitrate of soda was applied as a top dressing at the rate 
of 20 lbs. nitrogen per acre. The outturns obtained are given 
below 



Manuros. 

Average outturn of 
hfpa-s in l]>s. from 

i9io-i:h 

1. Nitrate of soda i 


Superphosphate 1 * * 

0()0 

Sulphate of potash ) 


2 Nitrate and superphosphate 

Nitrate and potash 

079 

*308 

4 Nitrate alone 

49(; 

5 Sulphate of ammonia- 

40)9 

No manure . . 

408> 

7 Calcium nitrate .y .. 

491 

8 >Superphosphate and potash . . 

r>oi 

9 Superphosphate ' . » 

r>oo 

10 Sulphate of potash 

418 
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rv responsive to nitrogenous manures. Ft would 
a nitrogen and phosphates hut' ricli 
,ults, nitrate of soda has been stocked 
id about 4 toils of this fertilizer were 
sar ; but the purchasers were advised 
dressing of cattle-dung applied in tlni 

produced will 


appear to oe uem-.H-iu' 
in potash. Acting on these ref 
for sale on the Akola harm ai 
sold to cotton growers last y< 

to use it onlv to supplement a _ 

vonr "Tf used alone the value of the increase 
same year. 1 _ • ■ Moreover, the deteriorating 

T wirti. £ertiii.e. 

t when the plants were ahont on. 


t profit tluo to 
Biavuiro in 
lOiMo. 


outturn fi 
kapas ill lbs. per aero, 

* 1 rtcvirf 1 


Treatment, 


catt,le.dung+10 lbs. nitrogen as nitrate 

In''' 

c;ttle.dnng+201bs.nitrogw^ ■■ 

“'rttl8.dmig+10ll>s. nitrogen as salt- 
■ cattle-dung +2(nbs. nitrogen as salt- 


of the fertilizer has mthis case aiway . .uh 
reage profit and has at the same tune aceelenitod 
cotton to which it was apphed. ' 

its deteriorating elteci. on tin 
he neutralized. 

carried out from the practical 
:ial value of cattle 
lie being absorbed 


for a considerable aciea 
the maturing of the co 

along with the more 
physical texture of the sod is d.m y 
But the most useful experiment 
point of view was that to ^ 

urine conserved by the dry-eaith sy. > 
bv a kver of 6 inches of dry-earth spread 
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Average outturn of 
Jca^pas in lbs. per acre 
for 4 years. 


Net profit duo 
to manure in 
1914-15. 


Manure applied per acre. 


Dung and urine of two bullocks for 30 days 
Dung alone of the same animals for 30 days 
No manure 

Their urine alone for 30 days 


j. lie same manures nave been tried for jttar in wMch case urine 

has given an equally good acoomt of itself. It would appeal that 
the mammal value of a bullock’s urine conserved in this way for 
either of the two staple crops of the tract is just about equal in value 
to that of Its solid excreta. This finding has been recommended 
for general adoption and is being put into practice by many of the 
leading landowners. Owing to the high prices of cotton dining the 
time experiments have been under trial, heavy manuring has 
as a ride been profitable. But few of even the most enterpriiag 
cultivators yet realize how highly economical it is to manum tlieh 
cotton lands with such locaUy available manures as cattlc-dnng 
and poudrette at present prices* 

The results already obtained from the diflerent experiments 
with cotton are of considerable scientific as weU as pecuniary value. 

ey have given us a much more accurate knowledge of the different 
phases of cotton cultivation than ever we possessed before : they 
W at the same time exposed the error in some of the rule-of-thumb 
™tbo*com,aon^y Mowed by cultivators. They have given the 
Department of Agnoulture a foundation on which to build up 
future nnprovements. It is difficult to give any idea of the pecu 

rie^Akok" F? o* tie lessons leamt 

f . . are now being incorporated into the 

beTL^rth"* Had the price of cotton 

normal tks year the introduction of mewm should hare 

w!l exceeds the total expenditure on the 

Agiicultural and Veterinary Departments. 








s 
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LOCUSTS IN BALUCHISTAN, 


;. F. 0. WEBB WARE, C.I.E, 
Political Agent, Chagai. 


Loodsts appear in Baluchistan at intervals of every few years, 
always arrive after years 

thrir ew sTroll a Jf or this purpose the R«istau or “ W 
oFsIf ’■ is much in favour. From the plains, the flights move 

up into the Baluchistan hills, from whence they “ 
to Kachhi and thence into Upper, and. no doubt. ^.nd 

Bp to a comparatively recent date the means at 
ascertaining from whence these locusts came was insuffic e . 

lowing, however, the 

steps were taken to trace them up, 

patient investigation tended to sh termed 

Lm the Dasht-i-Lut or G-t K^an Base- - ate te^^^^ 

(vide map below). The precise « 

were never actually traced, u a > aimultaneouslv in the 

direction, made 

Bam District, m Mashkel, m Kharan, 

Bandan, and in the Valley In general 

But breeding grounds embrace y Baluchistan 

characteristics, the » ,*h is 

locust, closely resembles household word in South 

the locust whose depredations -- ^"^hich may extend 
Africa. Both locusts appeal a rainfall : 

to six or eight years ; both reing to soil, climate, 

both deposit eggs under con ^ hoppers, or^ 

and moisture, which are identma^ ^Woetgangers,” pack intc 

as they are termed in South Atr , 

( i5y } 



Karachi 
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■ . to 

liclimovc in a direction -j way ■ 

vegetation wiiet comes i» , ioi the 
■ ' ■ i needing hot-dry oh seer 

and neither one nor “ „ist 4®? 

places possessing ^teci, 

, is Avidely -put also 

and P yo^ ^ 
and Morocco. J to 


dense columns wmciirr-. 
and devour all vegetatu 
essentially desert insects 
ing operations ; s — 

it may be sporadically, in ; 

The Acridiimi ‘peregrinum 

in Korthern India 
Algeria 

Acridmm feregrinum pHn® 

■e The invertigations of f °rfrom ‘I"* 

ehownthattheJ^„r^jteft^^^^j 

, the South Airman colo the lact 

■.that desert area wtaoh^^^^ ,eweral yc«= 

These investigations ha g,irecl -uy^d v'ith ^ 

their titahty «-->■ in the 

hatch out, they teirntc » to* y ^ 

1. The observations invaiiaWy 

brought to light the fa ^hete 
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lead pencil. Pods contain some 70 eggs laid vertically, each egg 
being attached to its fellow by a gelatinous substance. A seer 
weight of eggs represents about a lakh of young locusts which 
gives about forty lakhs of these pests to the maund. Provided the 
weather conditions are favourable, the young hoppers hatch out in 
from ten to twelve days. Eggs hatch in succession, the result 
being a procession of minute red insects which, a few minutes after . , 
emerging from the ground and exposure to the air, assume a black, 
almost coal black, colour. The young hoppers make at once for the 
nearest vegetation, on which they start feeding. They pass through 
various moults, attaining matmity in about six weeks’ time; 
Selecting a day when a strong wind is blowing in a favourable 
direction (and the important part which mnd plays in the move- 
ments of these hordes is not, perhaps, quite fully realized) the young 
locust swarm launches itself into the air and starts, in turn, on its 
career of devastation. Locusts are understood to attain an age 
of three months, and during this time they mate and deposit eggs. 
From the investigations made last year, it was not quite certain 
whether the whole swarm deposited its eggs together or whether 
eggs are laid in a succession of favourable places, as the swarm 
forges ahead. The evidence seemed rather to point to the latter 
being the case, for a swarm known to have pitched and deposited 
eggs was found, later on, to contain many females distended with 
eggs. Each flight seems to be endowed with a determination to 
prolong the line of flight which was followed by the parent swarm 
and none of the flights which bred in Chagai, or Valley of the Hel- 
mand, last year, was known to have returned to Persia. The 
nomad Baluch collect quantities of females in egg and use them 
as an article of food, their practice being to parch them over a slow 
fire and store them in bags, until used. Locusts treated in this 
way are said to keep for four or five weeks and to form quite a 
nutritious food. It has been observed that once a locust visita- 
tion has started, it does not spend itself until the lapse of a period 
of from two to three years. This is probably ascribable to two 
main causes. The time must naturally come, as the flight advances 
depositing eggs and propagating its species, when the temperature 
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lieavy and distended with eggs that they are unable to make 
long flights. On alighting on ground suited to the purpose, 
mating begins, and this is followed by the deposit of eggs in the 
soil. The female would appear to have the faculty of elongating 
her body for she extends it into the soil to a distance of about 
double its normal length. Grounds where breeding is talcing 
place should, where possible, be marked out, by means of pillars, 
and as many people as possible should be set to work at once 
collecting eggs. Amaund of eggs represents 40 lakhs of young 
locusts and the damage which 20 lakhs (if we allow 50 per cent, 
loss) of young locusts can do is very heavy. 

If the breeding ground is near a village or crops and rewards 
sufficiently tempting are held out, it is sometimes not difficult to 
induce the villagers and their families to turn out and collect eggs. 
The quantity 'which one man, when he has acquired a little expe- 
rience, can collect in one day is remarkable. The exposure of eggs 
to the direct rays of the sun for two hours, during the maximum 
heat of the day, has been found to destroy their vitality, and plough- 
ing is thus a measure which can often be resorted to with advantage. 
It must, however, be observed that such destructive measures 
as these, together with those of a more mechanical type referred to 
later on can, with one exception, only be used when the flight is a 
small one and the eggs can be easily reached. When these two con- 
ditions do not exist, as is unfortunately so often the case, the only 
course which remains is to wait until the young hoppers appear and 
then to direct one’s whole energy to their destruction. A series of ex- 
periments on locust destruction have been conducted by the Locust 
Bureau of the South African Government, and the result of these 
has been to demonstrate that poisoning with the preparation of 
arsenic, known as arsenite of soda, is far superior to egg collec- 
tion or any other means of destruction. Experiments on the same 
subject, conducted by the Eussian Government in. Transcaspia, 
have resulted in the immense saving in crops from locust 
damage which the last decade has seen. The experiments conducted 
in Transcaspia are of particular value to us, for they were conduct- 
ed under conditions which approximate closely to those found in 
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Nortliern India and Sind, and they indicate that, no matter how 
unfavourable the conditions relating to locality of the breeding 
ground may be, arsenite of soda can be employed with efficacy. 
This poison, ‘mixed with molasses or sugar, is used as a spray, and if 
sprinkled on a narrow belt of vegetation or grass in front of a moving 
column of locusts, destruction follows within a period of form days. 
This method has not, so far. as is known, beentried in India, but steps 
are now being taken to test it in Baluchistan. Another method of 
dealing with locusts, in the hopping stage, is to spray them with 
water in which a small proportion of soap has been dissolved. This 
clogs their breathing orifices and, second to arsenite of soda, has 
been found, perhaps, the most effective way of dealing with these 
pests, before they have acquired wings and taken to the air. There 
are various other ways of destroying young locusts. Shallow ditches 
provided with screens of xAmerican cloth are perhaps as good as any. 
Into these trenches columns of young locusts are slowly driven, 
and, as soon as the trenches are full, earth is either thrown in above 
and beaten down, or wood or grass sprinkled with kerosene oil is 
placed on top and ignited. In soft sandy soil, it has been found 
that cloth screens are not absolutely essential, provided that men, 
with brushwood brooms, are stationed on either side of the column 
so as to prevent the young locusts moving outwards away from the 
trenches. Another means which has been employed, in some places, 
with advantage is an axle, bored at intervals with holes into which 
brushwood brooms are inserted, and mounted on wheels. As the 
axle revolves, the brooms sweep the hoppers into a sack provided 
with a wide mouth, which is trailed along the ground. From time 
to time the bag is emptied and its contents burned. Hoppers pack 
at night under the bushes on which they have been feeding, and 
another means of destroying them is, therefore, to spray these 
bushes with kerosene oil and set them alight. Special instruments, 
called torches, can be obtained for this purpose. In some places 
ic may be found advantageous to resort to this method of destruc- 
tion, but it has the disadvantage of being both clumsy and expen- 
sive. To all mechanical means of locust destruction, other than 
spraying, one great disadvantage attaches, a disadvantage which, 
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it, wili be found, also exists in tbe case of egg collection, and this 
is that it postulates the employment of a very large body of men, 
if any really appreciable results are to be obtained. Now zamindars 
are, as a rule, supine and difficult to move, and although it may 
happen that some particular energetic District Officer may occasion- 
ally succeed in inducing his cultivators to turn out and combat 
these pests, yet the fact remains that the task is an uncongenial one, 
and rather than face the toil and trouble which a locust campaign 
involves they are prepared to see their crops sufier. The Indian is 
both by inclination and nature a fatalist, and he is apt to prejudice, 
at the start, any attempt to combat a locust invasion by believing 
that he is engaged in a hopeless struggle against impossible odds 
and a struggle which his forebears had always declined to face. In 
addition to this there is the further objection that the Acridium 
peregrinum is a desert locust and prefers to deposit its eggs in soil 
which approximates to desert conditions, and it follows that in the 
localities it favours for propagating its species, it is rarely possible 
to collect the number of persons necessary to carry on an efficient 
campaign. On the other hand, as has been found in Transcaspia, 
spraying offers no difficulty which cannot be overcome with a little 
trouble. It is inexpensive, needs a very few men to work, and 
these can conduct the campaign in places and under conditions which 
would, otherwise, be impossible. The req[uirements are merely a 
small machine fitted with a proper nozzle — ^that known as the 
Bordeaux nozzle gives the best results — ^the poison itself which is 
made up in drums, ready for use when mixed with water, and 
a supply of water which can usually be arranged for at little 
expense. 

Foie. — We have retained the mimes of these locusts as given in Colonel Webb 
Ware’s manuscript, but would point out that the name SchistOGeroa tatarica^ Linn,, 
is used for Acridiimi peregrinmn in Mr. W. F. Kirby’s “ Fauna ” volume on Acridiidoe, 
whilst the name Acridhm ptirpuriferum is given as a synonym of the South African 
Species, Cgrtacanthacris septmifasciatai Serv., in Mr. Kirby’s Catalogue of the 
Orthoptera. — (Editor.) 
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I. Introduction. 

The results detained, up to the end of 1913, on the impxuve- 
ment of indigo in Bihar were published by the 
Association in January of last year and copies weie then distil 
butedto the members. It is not proposed to recapitulate t^h 
Lents of the first report but to deal ^vith the progress which has 

fii main directions in which the indigo ind^try 
can be developed by scientific methods. These are as follows . 

(а) The production of an ample supply of good, well-giovn 

seed at the lowest possible cost and ivith the least 

trouble to the planter. — ^ 

(б) The production of the maximum yield of indigo and of 

seeth from the plant now grown. 

(c) The improvement of the plant by selection «« 

' ’ yiell of indigo and of seA can Pc still fnxtliol 
ineieased. The selection work, both on Ja^ and 
on Snmatiana indigo, is in progress at Pusa and the 

results will be published next year. 

( 167 ) 



168 


AGHICULTUKAL JOUKNAL OF INDIA [X, II. 

{d) The preparation of finished indigo, in a standard form 
of high purity, suitable for the Home dyers. 

(e) Indirect improvements, such as the production of more 
valuable cover crops for Java indigo and the dis- 
covery of methods of increasing the efficiency of 
seeth as a manure. 

The present paper deals with the progress made in establishing 
the seed supply, in improving the yield of indigo and also in finding 
a more valuable cover crop for the Java plant. Nothing has been 
attempted in the direction of studying the manufacturing process 
with the view of discovering the best way of producing pure indigo- 
tin direct from the plant. This is not necessary for the local trade, 
but it will have to be taken up if natural indigo is to make any 
progress in the European market. One of the great advantages 
of the synthetic product is that it is easily manipulated in the 
vats, whereas natural indigo varies greatly in composition and 
dyeing power and therefore rec[uires expert supervision. Under 
modern conditions of production, this is a great disadvantage. 

II. The Mahueactuee oe Indicah.. 

From the standpoint of the planter, the indigo plant is grown 
mainly for the sake of the indican in the leaves. There is a bye- 
product called seeth, which consists of the plant residues after 
extraction and which is a very valuable manure. In the manu- 
facturing process, the green plant is steeped in water, the indigo 
is precipitated, collected into cakes, dried and sold as a dye. It is 
usual to apply the term manufactui'e to the process of converting 
the indican in the cut plant into indigo cakes in the factory. This, 
however, is not the whole matter as the indican itself has to be 
manufactured first of all by the growing plant. The present sec- 
tion deals with the manufacture of indican by the plant and with 
the conditions under which this process goes on. It will be clear 
that this is the centre of the whole subject and that the future of 
the indigo industry in Bihar will depend, first and foremost, on 
the capacity of the plarding community to apply the principles set 
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bacteria with sugars formed in the leaves. Leguminous plants. 



however, if grown in soil rich in nitrates, do not form nodules but 
absorb the nitrates direct in the same manner as other plants do. 
These essential facts of the work of the nodule, in the plant eco- 
nomy, must be clearly grasped at the outset as on this depends the 
understanding of this paper and the perception of the principles 
on which the improvement of indigo depends. It must also be 
remembered that those parts of the indigo root which absorb water 
and minerals also require air and will not work in the absence of 
oxygen gas. 

The development and activity of the root nodules of indigo 
take place best when the plant is grown on somewhat poor land. 
On such land, the soil contains little nitrate, and, accordingly, the 
nodule factories are working at high pressure to supply the proteids 
required. Large amounts of the nitrogen and oxygen of the air 
are used up and the leaves of the indigo become rich in indican. 
Every planter knows that indigo grown on rather poor land {zilla 
indigo) gives the best yield of finished indigo and often the best 
colour. Poverty of soil in nitrates is one of the conditions for the 
production of numerous nodules on the roots and incidentally of 
high indican storage in the leaf. 

When indigo is sown on rich land, containing a high proportion 
of organic matter such as seeth, the number of nodules formed on 
the root is small and the bacteria in them do not work at any 
great pressure. In such soil, nitrates are formed in abundance and 
the indigo plant then behaves like tobacco and takes up its nitrogen 
by way of the root hairs, in the form of nitrates dissolved in the 
soil water. Under such circiunstanoes, the growth is rapid but 
little indican is accumulated and, if such plant is steeped, it gives a 
small proportion of indigo and moreover of poor quahty indigo. This 
fact is also well known to planters and the inferiority of the crop 
from highly manured land, compared with zilla indigo, is understood 
by all. 

The activity of the root nodules reaches its maximum about 
the time the plant is ready to flower. At this period, the leaves are 
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also rich in indican. At this time, however, the indican in the leaves 
begins to be called upon by the plant and to be utilized by the 
flowers and developing seeds. It is said that if the indigo 
crop bursts into flower, the yield of finished indigo will fall off 
and the colour will suffer. 

The activity of the nodules depends on two main factors — a 
full continuous supply of air from the atmosphere and a supply of 
food from the leaves for the nodule bacteria. If either of these two 
things is interfered with, the nodule factory does not work. As 
regards the supply of air to the soil round the nodule, this is at first 
an easy matter in Bihar provided the surface soil is w'ell and deeply 
cultivated and if crusts, formed by rain, are broken up wrhenever 
they occur. When the monsoon sets in, however, difficulties in 
the air supply to the nodules begin. If the monsoon is short and 
there are no large falls, the nodules get enough air and, if there is a 
succession of such years, the air supply in the soil is abundant and 
Java indigo reaches its maximum development. If, however, 
there is a heavy rainfall so that the soil is packed by rain and the 
air spaces destroyed and filled with water for long periods at a 
time, then the supply of the essential air to the nodules, and to the 
roots generally, is cut off and the activity of the whole root system, 
including the nodules, is stopped. At the same time, no further 
indican can be produced. When this happens, the whole economy 
of the plant is upset and it cannot manufacture any more food. 
A starvation period sets in and the reserves are called up. As at 
flowering time, there is an immediate run on the reserve indican 
and this is consumed. If the plant in this starving condition is 
cut, it will give a low yield of indigo, of poor colour just as flowering 
indigo does. As the starvation process proceeds, the plant begins 
to look unhealthy, the leaves fall and alter in colour and at last the 
stage known as the wilt disease, appears. This is not a disease 
but the last phase in starvation, resulting from the destruction of 
the nodule factories and of the absorbing portion of the roots, the 
activities of which have come to an end. This has been brought 
about by the cutting off of the air supply by the heavy rains con- 
solidating the soil and filling its pore spaces with 'water. This 




AGRTCtJLTURAL JOURNAL OF INDIA [X, I!. 

euttinc^ off of the air supply is not due altogether to the ram wMoh 
faUs (hrect, hut is partly produced by the surplus water which runs 
off higher lands towards the low places. If this run off from other 
areas could he prevented, the damage could be lessened, and it is 
here that the Pusa method of drainage comes in to assist the indigo 
plant and the indigo industry. We should expect if the above is 
true that indigo grown on land heavily manured with organic 
matter would show wilt sooner than indigo grown on poor land. 
The former has very httle stored indican in its leaves and is not in 
a proper condition to withstand a famine. Experience shows that 
this is so, and that these heavily manured plants are very prone to 
wilt and even die off completely before the plants on poor land have 
used up all their stores and begun to show signs of the trouble. 

Besides cutting off the air supply, the activity of the nodules 
can be interfered with if the bacteria in them are not fed by the 
plant. When young Java indigo, sown in August for seed, is out 
down to the ground in October when about a foot high, practically 
all the plants die and very few shoot again. At this stage, little 
or no reserve food has been deposited in the roots and the nodules 
die of starvation. A few plants, however, just manage to survive 
and here again the new growth is wilted. At this stage, there is 
no reserve laid down and the whole plant rapidly dies of starvation. 

The importance to the indigo crop of the nodules and of the 
absorbing roots is manifestly very great. Any interference with 
the partnership between the plant and the bacteria means a loss of 
indican and any serious trouble means the death of the plant, a 
condition which is reached through a wilting phase. The successful 
management of the indigo crop, now becomes plain and simple and 
consists in running the nodule factory to its highest pitch. Not 
only is the yield of indigo thus increased, but the condition of the 
finished product is improved and good colom: results. 

III. The Improvement oe the Yield op Indigo. 

It will be clear from the preceding section of this report that 
the improvement of the yield of indigo depends on the supply of 
air to the roots of the plant and to the maintenance of the aeration 
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of the soil. It will be equally clear that the present practices in 
Bihar in growing Java indigo are about the worst that could 
be devised and that, in the past, the indigo plant has never had a 
proper chance. There has been no attempt at proper cultivation 
and nothing has been done to increase the air supply by means of 
surface drainage. The crops obtained have been the result of 
chance ; sometimes the colour has been good but most frequently it 
has been poor and only a low price has been realized. 

The improved methods of cultivation that should be adopted 
with both Java and Sumatrana indigo are indicated in this section. 

Cultivation of Java indigo. This plant is usually sown in 
October under a rahi cover crop. As soon as the cover crop is 
removed, the surface should be broken up as deeply as possible by 
means of lever harrows.’ In tins way, the soil is aerated and a full 
supply of air finds its way to the roots. The indigo at once 
responds and new healthy growth takes place. This harrowing must 
be done as soon as the cover crop is taken off and before the land 
bakes and gets foul with weeds. It must be thoroughly done and 
two to three inches of fine soil must be left on the surface. Weeds 
are also removed by the harrowing and the moisture is conserved. 
The main object, however, is to supply the nodules with air so that 
they can make new growth and store up indican. Any crust 
which forms by rain must be broken up by the harrows, otherwise 
the air supply is cut off. 

When the plants are large enough towards the end of April or 
early in May, the indigo should be cross-cultivated, as deeply as 
possible, with the five tine spring tooth cultivator.® A few plants 
may be uprooted, but this does not matter as the indigo must start 
the monsoon with as much air in the soil as possible. 


I ^ The best type of lever harrow to use is the two-section harrow made by the Massey 
Harris Company, Toronto, Canada, price 12.90 dollars, f. o. b., New York. The orders for these 
harrows should be pooled by the Planters’ Association and the makers should be instructed to 
crate the wooden bars, otherwise these will disappear at Calcutta during the unloading process 
at the docks. One pair of Bihar cattle will draw these harrows easily. 

^ An agency for the supply of these cultivators has been established in MuzaHarpur. 
If the local supply is inadequate, orders should be sent to Messrs. Yolkart Brothers, Lyallpur, 
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The land on which indigo is grown should be drained by the 
Pusa system so that each field has to deal with its own rainfall only. 
This method was referred to in the last indigo report and it has 
been carried out, with great success, on the Dholi estate. Any 
planter can now see for himself this method in use on the large 
scale. This drainage system controls the rainfall and prevents 
waterlogging to a great extent. Consequently, under this method, 
the air supply in the soil lasts longer and the danger of wilt is dimi- 
nished. Further, by keeping the nodules working by the increased 
air supply, the colour of the finished indigo will be improved. 

The adoption of these methods in most cases will result in 
two good cuts of indigo. After this, the stumps should be dug up 
and the land put into rahi crops. If this is not done, the land gets 
foul with weeds. None of this indigo should, under any circum- 
stances, be kept for seed. 

Oultimtion of Sumatmna indigo . — This plant is sown at the 
beginning of the hot weather, and, in order to bring the moisture 
near enough to the surface for germination, the land has to be 
compacted to a great extent. By this means the aeration of the 
soil is partly destroyed and the young roots are liable to suffer 
from want of air. As soon as the plants are large enough, 
they must be cultivated with lever-harrows and this must go on 
till about three inches of loose soil have been worked up. The root 
system of this plant is not so strong as that of Java indigo, so the 
spring tine cultivator should be used with care. After the 
first cut, the land should be worked up and aerated by means of the 
spring tine cultivator or the ordinary plough. 

When sown on moist low-lying lands, the soil should be well 
cultivated beforehand so that there is a good supply of air. Any 
loss of moisture will make little or no difference as it is air — not 
w'ater — which is important in such cases. 

Priming indigo at the first cut . — It will be clear, from the point 
of view of the plant, that the whole economy will be upset when 
it is cut down completely at the first cutting. The transpiration 
current will be stopped and the stumps will bleed. The nourish- 
ment of the bacteria in the root nodules will be interfered with and 
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a great deal of the reserve food of the plant ivill be taken away. 
A few leaves should be left to carry on the transpiration current 
and also the naked branches at the base of the plant. This is a 
great advantage in wet years like 1913, when at Pusa the total yield 
of leaf was increased by about 30 per cent, by this means. This 
method of taldng the first cut involves no extra expense and only 
a Httle trouble in teaching the coohes. It is no advantage to take 
the old wood to the steeping vats, indeed, it is a positive disadvan- 
tage, as the cost of transport is increased and the concentration of 
the liquor is lowered. The 8eetJi i& also of less value. To the indigo 
plant, struggling to make new growth in semi -waterlogged condi- 
tions, the maintenance of the transpiration current by the few leaves 
left and the reserve food in the old wood make all the differ- 
ence between life and death, and besides accelerate the new 
growth. 

The methods of cultivation advocated in this section were 
partially put in force on the Dholi estate for the 1914 crop. The 
result was a record yield of 23'6 seers of indigo and of 170 maunds 
of green plant per bigha. This is only a beginning and still better 
results are easily possible. 


IV. The Seed-Supply oe Java Indigo. 

An ample supply of well-grown seed of Java indigo is the first 
condition of progress in rehabihtating the Bihar industry. As 
pointed out in the first report, the area under this crop fell from 
70,000 bighas in 1910 to 15,000 bighas in 1913 largely on account of 
the difficulty in growing the seed. 

In connection with the seed-supply, it must be remembered, 
that Java indigo is a leguminous crop and, in common mth other 
members of this group, the seed contains a high percentage of 
proteids. Leguminous plants assimilate atmospheric nitrogen in 
their root nodules and by this means manufacture substances which 
can be worked up into new proteids in the leaf. Until the nodules 
are formed on the young roots, they are dependent on the reserve 
proteid stored in the seed. On this account, it is essential that 
when leguminous seeds are sown they should be well ripened and 


17G 


AGRICULTURAL JOURNAL OF INDIA 


- [X, IL 


of good quality. Hence, too much, attention cannot be paid to the 
seed-supply in indigo. With poorly matured seed, the seedlings 
have no proper chance of estabhshing themselves and an uneven 
crop, full of weeds, is bound to result. During the last few years, 
the quality of the seed sown has been very poor and this is one of 
the reasons why the crop has degenerated so markedly. 

In the first report the following recommendation was made on 
the subject of growing seed 

“The Pusa experiments on the growth of Java, indigo for 
seed point to very definite conclusions. In wet years, like the 
present, a crop of really good seed is, as a rule, impossible after 
cutting the indigo for leaf. In future, leaf-growing and seed- 
growing should be regarded as separate things. For seed, Java 
indigo should be sown about the middle of August on high-lying 
well-drained lands. The seed should be sown in lines, about two 
feet apart, so as to promote branching and ensure abundant polli- 
nation. At first, cultivation and crust breaking should be carried 
out with the lever-harrow, but when the plants increase in size, 
inter-culture and weeding should be done by means of the Planet 
Junior hand hoe. Grown in this way, indigo escapes the so-called 
disease and large crops of good, weU-grown seed can be 
obtained.” 

This method gave good results on the Dholi estate and a fine 
crop of seed was obtained in February 1914. The plants, however, 
were rather too thick, but during the present crop they have been 
thinned considerably and stand about nine inches apart. The result 
is shown in Plate IX, and it will be seen that an exceptionally 
fine crop has been obtained. The weight of seed will be determined 
and the figures published in the next report. As far as can be 
judged at the time of writing (December 16th), the yield of seed 
will not fall far short of ten maunds to the acre. Similar results 
have been obtained at Pusa this year and, as far as this method of 
seed-growing is concerned, the experiences obtained at Pusa and at 
Dholi in 1913 and 1914 are identical. There is no doubt that 
this method of growing seed is very satisfactory and that it should 
be adopted on all indigo estates, . 
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formed m tKe dense shade, the bees do not visit them. Air and 
light are necessary for the production of side branches, for the 
formation of flowers and for ensuring the visits of bees. 

V. Indirect Methods of Improving the Indigo Industry. 

There are two indirect methods of improving the indigo industry, 
namely, the provision of a more valuable cover crop for Java 
indigo and the better utilization of seeth. 

Cover crops . — As regards a better cover crop for Java indigo, 
a new variety of wheat, Pusa 4, has been introduced which can be 
grown with indigo on high lands. This wheat is a rapid grower, 
does not tiller much, has a very strong straw and is provided with 
few leaves. On this account, the young indigo plants get a full 
supply of light and air and the two crops do very well together. 
To give the indigo roots enough air, the mixed crop should be well 
cultivated in November with the lever-harrow, the tines of which 
should slope backwards so that none of the wheat is pulled out. 

This wheat has been grown with indigo on the Dholi and 
Hathowri estates for some years and has done uniformly well. A 
general average of twenty maunds of grain to the acre can easily 
be obtained. The wheat stands up well and is easily cut by a 
reaper, while in threshing there is no trouble. The grain separates 
out easily in the machine and the sample is a very fine one. It is 
much liked by the people and round Bunhar and Hathowri the 
raiyats are taking it up. A large supply, of this wheat is available 
for seed on the Dholi estate this year. This variety is hkely to fetch 
a premium at the Calcutta mills, so an effort should be made by the 
Indigo Planters’ Association to estabhsh a grade of Pusa 4 in Bihar 
for the Calcutta market. Later, when the cultivation spreads, 
shipments to England can be made. 

Tlie efficiency of seeth , — 'As is well known, seelh is a very good 
manure for tobacco, but its value depends to a great extent on its 
power of aerating the soil and of giving the tobacco roots an ample 
supply of air. Experiments are in progress at Pusa with the object 
of getting a better return from seeth. Evidence has been obtained 
that if the tobacco lands are mixed with small pieces of tile (thiJcra), 
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Spineless Cactus. — In recent numbers of the Journal' there 
have appeared some accounts of the use made of prickly pear as a 
food for animals and of the difficulties experienced in getting rid 
of the spines in order to render the material fit for feeding purposes. 
It may therefore be of interest to some of the readers to know that 
some time ago the present writer came across several clumps of an 
almost Spineless Cactus near Mandalay. From all appearance 
it had beeir growing there, alongside the conmion spiny Opuntia) 
for a very considerable time and the only information that could be 
obtained regarding it was that it had been brought from Amarapura 
a few miles away and planted in its present position about the years 
1888 to 1890. It would be interesting if one could ascertain whether 
the plant is really indigenous and whether it was Imown before 
Burbank produced his Spineless Cactus, but further attempts to 
obtain information have not been successful. 

The plant when examined was of a duller green than the prickly 
pear around and although the small swellings or “ cushions ” 
(tubercles) exist they are free from spines. But on some of the 
cushions, particularly on the younger joints, there are a very few 
minute spinules. These spinules, however, are so fine that they 
are often scarcely perceptible to the touch and are also delicate 
enough to be rubbed off by hand and consequently easily got rid 
of. The " joints ” are somewhat large, more regularly oval in shape, 
thicker and, as far as one can ascertain without careful experi- 
ment, at least as succulent as those of the ordinary spiny cactus. 
The situation is a very dry one and this may account for the some- 
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To the lowest link of the chain a pole of about 4| inches average 
diameter and 40 feet long is fastened from its centre by means of a 
winged clamp with a bolt of not less than one inch diameter passing 
through holes in the wings and the link. This long pole then hangs 
horizontally like a beam scale. To one end of the horizontal pole 
a hook on the end of a piece of short chain is clamped and two 
ropes, each about 30 feet long, are fastened about 2 feet from the end. 
To the other end another rope about 30 feet long is fastened. 

The hooked end of the pole is pulled down to the ground by a 
man on one rope attached to that end and the bale is hooked on by 
the central wire, or the bundle of loose hay is hooked on by a piece 
of rope tied round it. The other rope attached to the hooked end 
of the pole is held by a man on top of stack. A man then lowers 
the unhooked end of the pole by pri llin g on the rope attached to 
that end, thus raising the bale, and when the bale has reached the 
height required, he moves round away from the stack, thus bringing 
the bale or bundle of hay over the stack. The man with the rope 
on top of stack assists him by pulling on his rope and guiding the 
bale. 

The bale is then unhooked and the pole is SAVung round away 
from the stack, and the hooked end again pulled down for a fresh 
load to be attached. 


[As an alternative to the hook, a gripping appliance may be 



added in place of the hook at the lifting end. The arms of the 
gripper should be placed on each side of the bale, or, if the hay is 



loose, forced into it, and hoisted, when the gripper closes and holds 
the hay till it is loAVered on the stack again. 

This appliance will hft about 60 lbs. of loose hay at once. The 
hay should be cocked under the gripper and the two ends opened 
wide and forced into the cock as far as they will go.] 

Instead of a 40 feet horizontal pole, a 28 feet tapered pole, 

tapering from 9 to 4 inches, may be used. It is hung at its centre of 
gravity aud the hook end is the tip and the unhooked end the 
butt. The butt-end should be artificially weighted, if necessary » 
so that the centre of gravity will not be less than 8 feet from the butt. 
This will probably be found the most convenient arrangement, 
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as a 40 feet pole of sufficient strength and lightness is hard 
to get. ' 

Cost of affaratus. — At Bangalore, using casuarina poles, and 
ha\dng the iron work made in the Sappers and Miners’ workshop, 
the total cost was Es. 40. 

Cost of stacking with apparatus . — 

Loose hay. — A stack 120' x 30' x 18' containing 6 lakhs cost 
Es. 23-7 per lakh pounds to make — ^labour required was three first 
class and five second class cooUes. The stacldng rate per lakh lbs. 
is approximately the same as that when the “ Innes ” elevator 
is employed, but while the cost of the “ Innes ” elevator is about 
£75 that of this apparatus is Es. 40. 

Baled hay. — A stack of 120' x 30' x 18' was erected at the cost 
of Es. 7-13 per lakh pounds — ^labour required was seven first class 
and five second class coohes. 

The apparatus was found to be capable of hoisting a bale of 
100 lbs. on to the top of stack at the rate of about 1 bale every 40 
seconds and stacking was therefore done very cpiickly. 

A sketch of apparatus, also of the gripping appliance, is 
■ given on p. 183. 

■ , , ■ . ■ 

Experiments on the Peoeitable Feeding oe Milch Cows 
IN Denmark. — ^These experiments take lucerne as a basal ration 
and are in the nature of a prehminary investigation as lucerne is 
of comparatively recent introduction into Denmark. 

It would appear that lucerne was fed ad libitum to the groups 
of ten cows each and that the weight and milk yield of the indivi- 
dual cows did not stand in any approximately close relation to the 
amount of lucerne consumed. 

This was followed by the introduction of an additional ration 
of 1*02 lbs. of oihcake per gallon of milk which was given to group 1, 
while group 2 received an equivalent of oats, i.e., 1-33 lbs. to 
eveiy gallon. This oihcake was fed to group 1 for 25 days and 
after that the experiment was reversed and oil-cake fed to 
group 2. 


as^ 
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“ The eggs to be preserved by the following process must first be 
carefully examined to see if any are cracked or split. Such eggs must 
be rejected. Then the eggs are placed in a bath of lukewarm 
water (95 degrees Fahr.), in which they must remain for 15 minutes. 
When taken out they must be well rubbed with a soft rag to 
remove all dirt particles from the shell. When they are clean, 
they are placed in a sieve and plunged for 4 to 5 seconds in boiling 
water, and at the expiration of that time they are to be taken out 
and cooled off in cold water and laid on a cloth to dry in the air. 
Care must now be taken that they are not rubbed by the cloth. As 
soon as dry, they must be placed in boxes, and packed in chaff, 
chopped straw, oakum, or such like material and put away in a dry, 
cool place. The packing material must be perfectly dry. By the 
immersion in boiling water for 5 seconds, the fungi and bacteria 
in the egg are all destroyed. At the same time, owing to the high 
temperature, a coagulation of the inner tissue which unites the shell 
to the skin of the egg takes place, by which the pores of the shell 
are closed, thus preventing any further infection. The main diffi- 
culty of the operations lies in the timing of the 5 seconds while 
the eggs are immersed in the boiling water and the care required 
to see that the packing material is absolutely dry. If the eggs are 
kept in longer than 5 seconds, it results that, especially in thin- 
shelled eggs, a portion of the albumen under the skin coagulates, 
and that no destruction of the fungus germ takes place. Hence the 
whole result depends entirely upon the immersion of the eggs from 
3 to 5 seconds, preferably 4 seconds, in the boiling water. This 
method, owing to its simplicity and cheapness, is adapted not 
only to the householder or farmer but also for those dealing largely 
with eggs in their business. Eggs preserved in this manner have 
been proved to be perfectly fresh and good, and could not be dis- 
tinguished either in taste or smell from fresh-laid eggs.” — [Editor.] 

i ' 

The Willingdon Milch Cattle Show at Belgaum. — As 
the supply of pure milk is getting more and more difficult in 
Belgaum as in other places, the District Agricultural Association 
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in large towns and tie way in -whicli it maintains a steady price 
being about the only liome-grown commodity wMci is absolutely 
free from foreign competition. 

The author then deals with the q;uestion of milk production 
aiid its improvement by means of individual selection and his 
remarks have such an application to India that they may be quoted 
in full : — 

“ The question arises as to what is being done to cope with the 
increased demand for milk and the possibility of the demand being 
greater than the supply. As previously mentioned, more and more 
arable land is being converted into pasture, which is the main 
requirement for dairy farming ; but apart from this must be con- 
sidered the number of stock capable of being carried by the total 
amount of land available. Farming in Great Britain is still regarded 
as one of the less important industries, though there are many move- 
ments on foot at the present time to make it more productive and 
to increase the area of land available for agricultural purposes, by 
bringing under cultivation soil which at present is more or less 
unproductive. If, however, these points are left out of consider- 
ation, and it is assumed that the present available laud is carrying 
practically all the stock it is capable of doing, which we think is by 
no means the case, there is still a means of increasing milk produc- 
tion. This is by means of increasing the yielding capacity of the 
dairy cows, or, in other w-ords, devoting special attention to breeding 
and selecting animals for high yields of milk. A great deal of 
work is no-w being done in this direction both by individual dairy 
farmers and public bodies — work that ten years ago merited but 
little attention. If the average yield per cow, as is estimated for 
Great Britain, is only some 350 to 400 gallons, then it follows that 
much improvement is possible. Milk records are being carried out 
by various County Councils and Dairy Associations, the results of 
which show the quantity and quality of the milk yielded annually 
by each individual cow in the herd, and this information enables 
the farmer to retain only the cows which give satisfactory results. 

“ In Scotland a number of Dairy Societies have been started 
and have been in operation some five or six years, with the result 
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cooling, sterilization and general treatment of nailk are now so 
perfect’ that it should be possible to get pure milk almost 
anywhere, and this fact, with the assistance of the railway, should 
in time solve the milk question for most of the Indian cities, despite 
the disadvantages caused by excessive heat, slower trains and 
greater uncleanliness under which any undertaking of this kind in 
India would be bouird to labour.— [W^e Saver.] 

Sic 


A suggestive paper on ” The Organization of Co-operative 
Dairy Farming ” was contributed by Mr. V. H. Gonehalli, Assistant 
Registrar of Co-operative Societies, Bombay Presidency, to the 
Co-operative Conference held at Poona in August 1914. It is well 
known that the dairy industry in Indians in a very unsatisfactory 
condition and is in need of improvement. The reasons for this 
unsatisfactory condition are manifold. The dairy business in India 
is followed by cultivators and by professional milk-men (known 



as gowlis in the Deccan) who generally live in large cities and towns. 
Most of the latter do not own or rent land for cultivation ; nor do 
they grow fodder crops for providing green food for their cattle in the 
hot season. They have,, therefore, to purchase for their animals, 
grass, oilcakes, bran and other feeding stufis at high prices. The 
manure produced by the animals is not profitably utilized. The 
gowlis as a class are poor and are in the hands of money-lenders 
who charge heavy interest ranging from 2 to 4 per cent, per 
month. There being no proper organization, the cost of marketing 
milk is out of proportion to the price realized. The result is that 
the milk yield not being heavy as a general rule, the gowli 
invariably adulterates it with water to make the business pay. 
The cultivators, also, who keep milch cattle do not grow 
sufficient fodder crops. The cattle are overfed with green 
grass in the monsoon while in the hot season they do not get 
sufficient fodder and lose condition. This irregular feeding is 
extremely bad and the result is that the milk yield is seriously 
affected. 
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Expenses. 


ricecipts. 

' 


Rs. 

A. 

p. 


Rs. 

A. 


Concentrated food for two ani- 




Price of 7,200 llis. of milk at 1 




mals in miik for S months . . 

‘ ISO 

0 

0 

anna per lb. 

450 

0 

0 

Oii-cake for do. for 4 months . . 

30 

0 

0 

Price of one buffalo sold 

00 

0 

0 

Bent for grass land, cost of cut- 




Price of two calves 

10 

ii 

0 

ting, etc. 

45 

0 

0 

Manure 

30 

0 

0 

Price of green grass bought 








during 4 months 

22 

8 

0 





Interest on the price of three 








buffaloes (E.s. 300) at 0 per 
cent. 

27 

0 

0 





Price of a new buffalo to replace 








the one sold 

100 

0 

0 





Wages of persons attending the 








animals 

45 

0 

0 






449 

*8 

0 





Profit 

100 

8 

0 





Total 

550 

0 

0 

Tot.\l 

550 

0 

0 


cultivator has not got the necessary capital for starting on tliis scale 
and, borrowing from money-lenders would deprive him of much 
of the prospective advantage, and as an organization is necessary so 
that the industry may be carried on under sanitary and economic 
conditions, the formation of co-operative dairy societies is advocated 
in localities, the suitability of which has been established by a 
thorough preliminary investigation. 

Mr. G-onehalli suggests that the Society should collect capital 
by issuing shares each of Rs. 10 or more, raising loans and receiving 
deposits, the members of the Society being required to purchase a 
certain number of shares. It should ad^’ance money to its members 
at 9 per cent, interest. The sale of the milk and milk-products of the 
members should be undertaken by the Society for which it should 
charge a small commission. It should build a shed in the centre of 
the village where the members should be required to bring their cattle 
for milking under the supervision of a trained muhadam who 
would see that the milk-pots are properly cleaned. This precau- 
tion is especially necessary where whole milk is to be sold, The milk 
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The Seed-testing Station at Dublin.— Jour ml of the 
Board of Agrimltm'e, London, in its issue for October 1914 has an 
article on “The Improvement in the standard of Quality of Agricul- 
tural Seed in Ireland,” in which a brief description is given of the 
Seed-testing Station at Dublin established by the Department of 
Agriculture and Technical Instruction in that country. It 
is reported that the Station is fully equipped with all the necessary 
requisites for the testing of agricultural seeds and, in addition to the 
usual germination incubators heated by gas, has an experimental 
incubating chamber heated and automatically controlled, on the 
Grundy system, by electricity. 

The following extracts show the nature of the work done at a 
seed-testing station and the two important respects in which the 
principles followed at the Irish Station differ from the Continental 
practice. 

“ At a seed-testing station, as is well known, the seeds are pri- 
marily subjected to tests for (a) purity, and (6) germination. The 
purity test is determined by weight, all the seeds not of the kind 
named in the designation of the sample, such as weed seeds, etc., 
being removed from a weighed portion of it, together with other 
impurities, such as sand, dirt, or debris of any kind. By weighing 
these impurities and making a simple calculation the percentage 
of purity can easily be ascertained. The percentage of germination 
is determined by placing a given number of the seeds from which 
the impurities have been removed (at the Irish Station this number 
is not less than 600, and in certain cases is 900) under optimum 
conditions for growth, and counting how many of them sprout or 
germinate in a given period of time. 

“ Seed-testing stations have been established on the Continent 
of Europe for many decades, and some of them — notably the Swiss 
one near Zurich — make a point of testing samples for clients of ail 
nationalities. 

“ Although in the main the principles adopted at the best of 
these Continental Stations are the same as those in vogue at the 
Irish Station, yet there are two important respects in which those 
of the latter station do not coincide with Continental practice. 



iSO'tBS 


, conneotion witn 

seeds At most Contmental btations 
7 not only ate tlte real 
moved and weighed as such, “ 
:h do not, or appear not to, contain 
nee the germination teat m cm-riei out o 
■■■Tshave been removed, It loUovs 
mkod the germination test is iimde on 
(particulatly in relatively mfeno 
will be liigber tbaB if 

By the Irisli method 
the grass seed Just as it is 

’■ ' i have been reinoved, 
of the ciuality of the seed 

as regards purity, 

than the Irish 


larger and 
ill testing 

such as weed seeds, dirt, etc., re. 
are also all the grass 

a kernel or caryopsis 

the pure seed after the impuritiei 

that by the Coiitiiieutal u-.- - 

selected seeds, and that there 

:L C— 1 meSiod givet lower percentagot 

The second point ot divergence “ “ 

M the Irith Station there it tercel «de hi eid^^ 

under examination a ‘ from previous repeal 

the germination of which is a < ^ its reputation wl 

testings. If 'tke contro oes^ nmnnle, the test is discarded i 
germinated alongside of * ’ sample, therefore, afic 

a fresh one instituted. T ^ perfection or otherwise ot 

tangible and ““™'°“\^7crLiation test is being made. Or 

conditions under which the „ei s^coesstnl geimma 

to the fact that ^ ’;7 '^tXal seeds are now so thorou: 
of the commoner kinds ot a„ _ ^ pra( 

well known from years ot «ity, neverth 

that the failure of the contro^ r ^„oinst unforeseen 


iothod, rcfereace 


Kosentatiou of tie ’argumeuts iu ^vour 

the following paper : 

G H. ‘‘ Methods employee 

Vol. Vll, PI. 2, Joae, 1912. 



REVIEWS. 


Indian Forest Insects of Economic Iraportanee. Coleoptera. - 

By E. P. Stebbing. London, Eyre and Spottiswoode ; 

1914. Pages xYi + 648, 63 Plates and 401 Text-figures. 

Price 15 Shillings. 

In copying the above title considerations of space have pre- 
vented us from transcribing the author’s full description of him- 
self as given on the title-page, but we cannot help remarking that 
Mr. Stebbing’s name does not appear in any list of Fellows of the 
Entomological Society of London since 1906. In his preface (pages 
V — x) the author refers to a former booklet of his entitled Injwrioiis 
Insects of Indian Fm'ests, but — ^possibly through a sudden access 
of modesty — omits all reference to his Manual of Forest Zoology, 
that precious classic to which we always turn for a hearty laugh in 
the dullest moments of depression. 

The book itself deals entirely with Coleoptera (Beetles) and is 
presumably devoted (as its title indicates) to those species which are 
of economic importance to Foresters. But the first thing which 
strikes the reader is that a large number of beetles are included which 
have nothing to do with forest trees at all, and which, therefore, 
seem out of place in a book of this kind. As instances of this 
we may specify four different beetles given as attacking peach 
(pages 122 — 124), three as attacldng coffee (pages 124 and 351), two 
more as found on grape-vines (pages 242 — 280), one as a pest of 
orange (page 346), several on mango, plantain, plum, etc. 

The first four chapters are devoted to a general discussion of 
beetles with reference to their economic status in forestry, the 
fourth chapter including a short (20 pages) account of methods for 
the control of Insect Pests. On page 52 we read, “ In nurseries, 

(196 ) 
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so tliat presunuibly this is his own description. Canon Fowler, 
however, tells us {Faum of India, Lnirod. to Coleopt., p. 206 ) quite 
correctly that “the first and second pairs [of legs] are comparatively 
long, but the posterior pair is rudimentary,” whilst Arrow gives 
a figure in his volume on Cetoniines (p. 12). Passing over this 
discrepancy regarding a mere matter of fact, we proceed to the first 
species noticed and find that its name is given as Leptaulax dar- 
jeelingi, Knw., with the reference “ Knw., Ffov. Zool. V., p. 298 
( 1898 )”, whilst its habitat is given as “ Darrang, Goalpara, Assam. 
Also reported from Alungphu, Tenasserim.” The correct name of 
this common beetle is Leptaulax dentatus, and it was first described 
by Fabricius in 1792 ; it was re-described under the name of darjei- 
Ihigi in the Deutsche Entom. Zeitsclirift in 1891 by Kuwert, and again 
diagnosed by this author in 1898 , under the amended name darjee- 
lingi, in 'Nointates Zoologicce, Nol. N pages 297 - 298 . Mr. Stebbing 
consistently uses the contraction “ Knw.” no less than seven times 
on pp. 67-69 ; it is therefore presumably not a printer’s error. Is 
Mr. Stebbing unaware that this author’s name is Kuwert, or is he 
merely careless of the correct usage ? This beetle is common through- 
out the Eastern Himalayas, from Darjeeling to Assam and in Lower 
Burma from Peguto Mergui, whilst it also occurs in China, the Malay 
Peninsula and the adjacent islands. The description given of this 
beetle, as of all the speciesof this family, seems useless ; the Forester 
is not likely to do more than look at the figure given and to the 
Entomologist the description is inadequate for the recognition of 
the species. 

The next species dealt with is given as “ Leptaulacides roep- 
storffi; Knw.,” from an unknown tree in the Andamans. The 
correct name of this insect is Leptaulax roepstorfi, Kuw., and it has 
also been found in the Eastern Himalayas, in Tenasserim and in 
Tavoy. Me do not consider that the information given here -will 
be of any use either to the Forester or the Entomologist. 

The next species dealt with is Pleurarius braohyphyllus, Stol., 
which is recorded from Ootacamund. We have not found it there, 
although it is known from the Nilgiris, but we have found it not 
uncommonly in the Anamalais. 
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Forest Officers, does not seem sufficient and we suspect that Cock- 
chafer grubs were really referred to. 

Page 22. — There seems to be little value in a statement such 
as the following A species of Meteones parasitic upon the 
caterpillar {Tinea sp.) defoliating the Kharshu oak, Q. semicm'fi- 
foliaP To the Forester these names mean nothing without fuller 
descriptions and recognizable figures, to the specialist the informa- 
tion given is too vague to be of any use at all. We assume that 
Meteones is a mistake (not misprint, as it is repeated in the Index) 
for Meteorus, and we doubt strongly whether the larva of any species 
of the genus Tinea ex ev “defoliates” any tree, since the larvte 
of this group are rubbish-feeders as a rule although a few species 
mine blotches in leaves. 

Plate VIII pmrports to show stems oi Poincmna regia “ girdled 
by Xylotru'pes gideon ’' which is described on the opposite page, 
but without any reference to its early stages although the larva 
is figured in Canon Powler’s Fauna volume (page 214). We should 
like further evidence regarding this twig-girdling habit; mean- 
while we rather doubt it and suppose that these twigs were girdled 
by SfJieaias grmator or some similar species. 

On page 92 the Cetbniane beetle Oreodorus gravis is referred 
to as a “ weevil,” although on page 393 the Curculionidseare correctly 
designated as weevils. 


Page 95. — Anthia sexguttata (also figured in Indian Insect 
Life, by the way, though the fact is not noted nor the beetle figured 
here) is also common in Southern India. 

Page 119. — Lefroy’s note on Silmnus surinamensis is cpioted, 
but there is no reference to the fact that this species is figured 
in Indian Insect Life, although the student would doubtless 
appreciate a note to this effect, seeing that it is not figured 
here. 

Page 126. — Neither of the two Dermestidee mentioned are 
forest insects. 

Page 151. — Peradeniya . is not spelled “ Peradiniya. ” On 
page 214 also we find a locality in Ceylon t[uoted as “ Ilovona- 
potani,” a name which we do not recognize. 
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Handbuch der Pfianzenhmikheiten (1906-1913), p. 501, reveals 
further iui’ormatiou and references. 

Page 375. — Olenecamptus bilobiis, ¥b. The references (quoted 
are Tabricius’ original description and Lefroy’s Indian Insect Life 
(twice erroneously quoted as Indian Insect Pests). The distribution 
is given as “ Dehra Dun ; Gangetic Plains.” The student may 
therefore be surprised to find that this beetle is stated by 
Dammeriuan (he. p. 8 ; t. 2, f. 4) to be widely distributed in Picas 
elastica, in Java and Sumatra also, and vve think we are entitled to 
demand a fuller account of its distribution from a book which 
is expected to “ have a wider sphere than that of India and 
Burma.” 

Page 379. — Lefroy’s note on Glenea spilota is quoted, but the 
reference is twice misquoted as Indian Insect Pests instead of 
Indian Insect Life. In line 21 the word “ died ” should read 
‘‘ dried.” 

Page 393. — From the author’s statements regarding the size 
of weevils it would appear that five to six millimetres in length 
is quoted as a minimum size. The student will find many weevils 
much smaller than this. 

Page 414. — Paramecops farinosa is noted on Galotropis from the 
Punjab only. It is not evident why this species is included at all in 
a book on Forest Insects and as a matter of fact it occurs commonly, 
not only in the Punjab, but also in the North-West Frontier Province 
and in Madras and probably wherever Galotropis grows throughout 
India. 

Page 415. — Eugmimptus marginellus is another non-forest 
insect, only recorded from mango. No reference is given to the 
original description, which will be found in Deid. Ent. Zeit. 1898, 
p. 299. The same remarks apply to Gryptorhynchus mangiferce 
and G. gravis, both of which attack only mango fruits and both 
of which are unprovided with any references to literature. 

Page 446. — Odoiporus longicolUs is stated on very slender 
evidence to attack the coconut palm ; we doubt whether it is ever 
a real pest of palms, though it is well known in most parts of India 
and Burma as a pest of Plantain. To describe the beetle as “ light 
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are uiucii below standard and t be former is a great contrast to 
Plate XV, wbieb is excellent. 

The Index would have been more complete and convenient 
if the insects dealt with had been indexed under their specific as well 
as their generic names. 

This book is stated to have been published by order of H. M.’s 
Secretary of State for India in Council, and on page 249 the author 
indicates that at least another volume is in preparation. If this 
is so, we can only express a hope that a process of condensation may 
be rigorously insisted on and that the author may confine his atten- 
tion to insects which are really pests of forest trees ; and we would 
further suggest that it would probably make for accuracy if his 
proofs were checked by competent expei^ts before publication. 

— [T. B. I.] 

# ■ 

Zeitschrift fiip Angewandte Entomologie, Vol. I, Part 1 ; pages 

1-240, 2 Plates, a Map and 61 Text-figures. Berlin ; April, 

1914. (Price for the whole volume 20 Marks.) 

DuEiNGthe last few years there has been a good deal of interest 
taken in Germany in the subject of Apphed Entomology mainly 
under the energetic leadership of Dr. K. Escherich, and this new 
Journal is brought out as the official organ of the recently founded 
German Society of Economic Entomologists. There are two 
articles on Peritymhia (Phylloxera) vastatrix in Prussia and in Prance 
respectively, followed by a note on racial differences between the 
forms of this insect found in Lorraine and in the South of Prance. 
Other articles describe the progress of Applied Entomology in Italy 
and in Germany and also in the German Colonies. This last, by 
Dr. G. Aulmaim, is illustrated by twenty-five text-figures, most of 
which we remember to have seen before in this author’s series of 
papers on the Pauna of the German Colonies ; both series seem likely 
to suffer from want of material in the future. Professor E. Zander 
gives a short but well-illustrated account of the Government Apiary 
at Erlangen. Dr. Teichmann provides a paper on the Biology 
of Tsetse Plies, illustrated by two Plates from rather indifferent 
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from a food-producing point of \dew, but as a portion of bis holding 
devoted to paying an insurance policy against famine and its results 
on his stock. 

For this insurance policy to be paid by others will merely 
postpone the ultimate day when the miyat will become an indepen- 
dent farmer and not as at present an individual whose methods of 
Ihdng on himself in good seasons force him to live on Government 
whenever a bad season comes along. — [W. S.] 

# # 

* 

Sugarcane, its Cultivation and Gid Manufacture— By J. B. Knight, 

M. Sc. — Bulletin No. 61 of the Department of Agriculture, 

Bombay. Price Annas 6 or M. 

This bulletin deals with the varieties, cultivation, manuring, 
irrigation, crashing of the cane, boiling of the juice, its conversion 
mto gnl and the diseases of the crop. It refers mostly to the 
conditions existing in the Bombay Presidency and chiefly within the 
trap soil area. It is almost a complete guide for cane cultivation and 
gul manufacture, and on comparison with the same Department’s 
previous Bulletin No. 25, it reveals the progress made by the De- 
partment towards the solution of various problems connected with 
this crop. Gul in Bombay Presidency usually sells at about 15 lbs. 
per rupee and it therefore pays the cultivator to manufacture gul 
rather than sugar. But the increase in the area under canal irriga- 
tion in the Deccan may in course of time make it necessary to 
convert some of the produce into sugar owing to the fact that the 
gul market is not likely to expand much. Until that time comes, 
however, there is a large amount of work to be done in populariz- 
ing the best methods of cultivation and gul manufacture 
worked out on Government farms. How paying the cultivation 
of this crop is in parts of Bombay is best seen in the following 
quotation ; — 

" The cultivation of sugarcane in the area under the canals 
is conducted on a very intensive system and crops are obtained 
which compare favourably with those of cane cultivation in any 
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planting they will produce more vigorous growth of cane than sets of 
any other part of stalk. This is also more economical as this part 
of the cane is lower in sugar content than the rest of the cane. By 
this method not only is there less loss of sugar, but the remaining 
juice is improved by the elimination of this part of the cane and 
vull produce higher quality of gul. 

It is a sign of healthy progress that iron mills have to a great 
extent replaced the old wooden mills. It is stated that while the 
Nahan mill has less capacity and costs more than the Poona mill, 
a horizontal roller mill, known as “ Pearl,” for sale by Messrs. Club- 
walla & Co., is reported to extract about 8 per cent, more juice and 
to give otherwise more economical results. 

The practical instructions given for boiling the juice and the 
manufacture of gul, together with the factors which affect quality of 
this product will, it is hoped, be of great use to those for whom 
they are intended. We will conclude with a suggestion that the 
Bulletin might with advantage be translated into the vernaculars 
of the Presidency if this has not already been contemplated 
and copies distributed in the tracts where cane is a substantial 
crop. — [Editor.] 

* 

* 

The value of Castration of Deccan Bullocks.— By J. B. Knight, M. Sc., 
Professor of Agriculture, Poona. — 'Bulletin No. 62 of the 
Department of Agriculture, Bombay. Price As. 3 or 3i. 

This bulletin appears to have been written principally with 
a view to remove the prejudice which prevails in the Deccan and 
Southern Maratha country against early castration of bulls not 
required for breeding purposes. In Gujarat castration of bullocks is 
practised when they are a year old while in the Deccan and Southern 
Maratha country this operation is postponed till they become 
five years old. Thus while Gujarat bullocks, although powerful and 
very- active, are quite docile, those of the Deccan are rather difficult 
to manage and this militates to a large extent against the essen- 
tial thoroughness required in working the are^s used for intensive 
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suhstaDcc is called mJj. The seedlings are, when ready, transplanted 
to the fields which usually receive no manure. It may be noted 
that the yield from a treated plot is about 800 lbs. grain and 1,000 
lbs. straw per acre, while that from an untreated plot is about 355 
lbs. grain and 640 lbs. straw. It has been found that of all the 
substances used as cow-dung is the best, ain {Termin-alia tmnen- 
tosa) branches next to it and that leaf and grass are very inferior 
substances for nib. Investigations have also shown that the value 
of the rah is not dependent merely upon the inanurial matter found ■ 
in the ashes, but is to a large extent due to the heat. This practice 
may have originated in the ease with which branches of trees, etc., 
could be obtained in earlier times from the neighbouring forest at a 
trifling cost as the whole family of the cultivator did the work 
themselves and thus without any outlay reaped the advantages 
of increased crop production. But as in these days loppings of 
trees have to be brought from long distances and burning of large 
quantities of cow-dung cakes is not to be encouraged, experiments 
were made by the author to find cheaper and more efficient substi- 
tutes for rah, and the Bulletin under review records the results of 
these experiments. These may be summed up in the words of the 
author as under : — 

That fish, nitre, sulphate of ammonia and oil-cakes are the 
most promising and that these may be safely advocated in the. 
following quantities : — 

hish 120 lbs. per guntha^ of seed bed. 

Safflower cake (80 lbs.) 1 maund per gimtha of seed bed. 

Niger, Karanj, Ryan 120 lbs. (l| maunds) per guntJta of seed 

bed. 

Uadi 150 lbs. per gimtha of seed bed. 

Pouclrette and sheep folding should be advocated wherever 
possible. The use of the former needs encouragement. Poudrette 
varies very much in composition, but about one cart-load per gimtha 
should be applied. Nitre should be applied at the rate of 20 lbs. 
per guntlia of seed bed and sulphate of ammonia at the rate of 15 lbs. 

1 A equal to one-fortieth of an acre, 
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mill ill juice extraction — estimated at a minimum of 10 per cent.— 
is left as clear profit. 

An incidental advantage is the saving effected in time, enabling 
the cane on a proportionally larger area to be cut before it becomes 
over-ripe. 

The necessity of designing an improved system of jaggery 
making arose from the inefficiency of the indigenous methods, 
when conducted on a large scale ; in the author’s words—' The 
ryot invariably employs a large shallow pan placed over a fire place 
constructed of mud, and for fuel uses the dried megasse from the 
cane crushing, and the trash from the cane field. With fibrous 
canes, this is usually sufficient, but when it is not so, he scours the 
neighbourhood for combustible material, and seldom, if ever, incurs 
any direct expenditure on firewood. The size of these open pans 
varies greatly in different parts of the country, ranging from a capa- 
city for 250 lbs. of juice, to as much as 1,100 lbs. The usual time 
taken to convert the juice into jaggery is from five to seven honrs. 
With a bullock mill yielding less than 300 lbs. of juice per hour, 
two pans will suffice ; but, with a power driven mill treating one 
ton of cane per hour, and worked both day and night, at least 12 
pans will be required involving the employment of one fireman to 
each pan, and two shifts of firemen in the course of 24 hours. Our 
experience with cane milling under such conditions has been extreme- 
ly unsatisfactory ; it proved impossible to properly control the 
firemen, the boiling was irregular, and the megasse from the mill 
insufficient, so that a very large expenditure on firewood had to 
be incurred.’ In addition to reduced working costs per maund, the 
new system has been found to give an increased outturn of over 
16 per cent, of jaggery from the same quantity of juice. The cost 
works out at about As. 4 per maund, on a basis of 12,000 maunds of 
jaggery per annum. 

These figures should enable a rough idea to be formed of the 
possibihties of the application of similar methods to the manufac- 
ture of gur in Upper India ; a sidelight is, however, thrown on the 
conditions obtaining in Mysore by a reference to the value of cane at 
Es. 16 per t on -^about double of its normal value in Bihar. It must 
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